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PREFACE 
This publication is the second report by the Survey Project on the structure and con- 
tent of a proposed Series of monographs and a Handbook to survey the state-of-the-art of 
applied systems analysis. In the first report (RR-76-16, Systems Analysis: An Outline for 
the State-of-the-Art Survey Publications, July 1976), we presented a revised outline and 
current guidelines for the Survey Project publication program; in the present document, 
the sequel. we discuss the response to  a questionnaire--distributed widely throughout the 
systems analyst community--upon which our revised outline is based. 
This report should be of interest t o  the questionnaire respondents, and to a wider audi- 
ence as well. in that it reflects what some 160 analysts and others associated with systems 
analysis think about systems analysis. what they consider to  be vital and important in this 
area. and what they think to  be peripheral or of minor relevance. 

SUMMARY 
IIASA's Survey Project. established to  generate and oversee the publication of a Series 
of monographs and a Handbook on the state-of-the-art of applied systrms analysis, sought 
help in formulating the program from analysts and users outside IIASA by nreans of a ques- 
tionnaire. This questionnaire, distributed through the National Member Organizations (NMOS) 
to  scientists and managers in the member countries. asked respondents to rate thc importance 
of and comment on items for inclusion in the proposed Series and Handbook. The question- 
naire was designed in the form of an outline of the domain of applied systems analysis. 
As a result of the response to  this questionnaire. the outline was amplified considerably 
and numerous changes were made, both in the outline and in plans for the publications. Many 
perceptive comments and criticisms were received; these, together with a statistical analysis 
of the importance ratings by the respondents. were taken into account in developing guide- 
lines for the Series and Handbook and in preparing a revised version of the outline. 
Although a number of respondents saw no compelling reason for IIASA to  engage in 
an extensive publication program, the general reaction was favorable and often enthusiastic. 
Several persons advised against an attempt to  prepare a conventior~al Handbook that would 
serve merely as a ready guide t o  small problems, and alternatives were suggested. In rating 
the importance of topics for inclusion in the publications. no pattern of differenrrs based 
on the national origin of the respondents was found. 
Although the opinions expressed were extremrly varied and sometimes contradictory 
or ambiguous. three areas of greatest interest for the Series seemrd to  emerge: 
o In-depth case studies, presented in a way that provides metl~odological insights. 
particularly new ones into the processes of systems analysis. but written in a more 
or less standard format. 
o Policy studies of areas of current international interest, c.g., in cncrgy. hcalth care 
systems, urban development, t o  bring into focus romplex problem situations, 
reveal constraints, suggest possible lines of attack. and provide essential data and 
information. 
o The analysis of analysis, i.e., epistrmological and sociological studies of arralytical 
activity. techniques of argumentation. control of thr quality o f  a~~alytic. results. 
and institutional factors that hir~der or fac.ilitatr thc use of ar~alysis. 
In addition, two important conccrns were cxpressrd. Onc was the possihilily that t h ~  
IIASA publications on applied systems analysis worlld ncglrrt the social, politicnl nnd ins1.i- 
tutional aspects of systerns analysis: the othrr was a warning that thcy wor~ltl plare excessit~e 
emphasis on technology. 
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INTRODUCTION 
One o f  IIASA's g o a l s  i s  t o  improve t h e  q u a l i t y  o f  a n a l y t i c  
a s s i s t a n c e  a v a i l a b l e  t o  d e c i s i o n  makers t h r o u g h o u t  t h e  wor ld  
and t o  narrow t h e  gap i n  u n d e r s t a n d i n g  between t h e s e  d e c i s i o n  
makers and t h e  s y s t e m s  a n a l y s t s  who p r o v i d e  t h e  a s s i s t a n c e .  
An approach  t o  a c h i e v i n g  t h i s  g o a l  i s  t o  promote  comprehens ive  
and  q u a l i t y  p u b l i c a t i o n s  on a p p l i e d  s y s t e m s  a n a l y s i s .  Two 
t y p e s  o f  p u b l i c a t i o n s  a r e  p roposed  t o  implement t h i s  a p p r o a c h ,  
a  S e r i e s  o f  s t a t e - o f - t h e - a r t  monographs t h a t  would s u r v e y  t h e  
domain o f  a p p l i e d  sys tems  a n a l y s i s  and  a  Handbook o f  A p p l i e d  
Systems A n a l y s i s .  
To o b t a i n  a d v i c e  from s y s t e m s  a n a l y s t s  and managers  
t h r o u g h o u t  t h e  wor ld  on t h e  c o n t e n t  and  s t r u c t u r e  of  t h e s e  
p roposed  p u b l i c a t i o n s ,  IIASA's Survey  P r o j e c t  made u s e  o f  a  
q u e s t i o n n a i r e  c o n t a i n i n g  a n  o u t l i n e  l i s t i n g  t o p i c s  i n  a p p l i e d  
s y s t e m s  a n a l y s i s  f o r  p o s s i b l e  i n c l u s i o n  a s  volumes o r  a r t i c l e s  
i n  t h e  p roposed  S e r i e s  o r  Handbook. 
Packages  c o n t a i n i n g  t h i s  q u e s t i o n n a i r e  and  t h e  n e c e s s a r y  
e x p l a n a t o r y  m a t e r i a l  were s e n t  t o  e a c h  N a t i o n a l  Member Organi-  
z a t i o n  ( N M O )  f o r  d i s t r i b u t i o n .  More t h a n  300 p e r s o n s - - f a c u l t y  
members, s c i e n t i s t s ,  h e a d s  o f  m i n i s t e r i a l  s c i e n t i f i c  d e p a r t -  
ments ,  managers  o f  i n d u s t r i a l  c o n c e r n s ,  e t c . - -were  g i v e n  an 
o p p o r t u n i t y  t o  r e s p o n d .  I n  r e p l y ,  101  comple ted  q u e s t i o n n a i r e s  
and a b o u t  60 i n f o r m a l  l e t t e r s  were  r e c e i v e d ,  t h e  l a t t e r  l a r g e l y  
from U.S. r e s p o n d e n t s . *  Responses  were r e c e i v e d  from a l l  NMO 
c o u n t r i e s  e x c e p t  t h r e e .  These r e s p o n s e s  were a n a l y z e d  and t h e  
v a r i o u s  comments and s u g g e s t i o n s  t a k e n  i n t o  a c c o u n t  i n  formu- 
l a t i n g  a  r e v i s e d  v e r s i o n  o f  t h e  o u t l i n e  and i n  d e f i n i n g  c r i t e r i a  
and g u i d e l i n e s  f o r  t h e  S e r i e s  and  Handbook. * * 
* 
R a t h e r  t h a n  d i s t r i b u t e  t h e  q u e s t i o n n a i r e ,  t h e  NMO i n  t h e  
U n i t e d  S t a t e s  w r o t e  a  s e p a r a t e  l e t t e r  t o  r e s p o n d e n t s  a s k i n g  
s e v e r a l  key q u e s t i o n s  a b o u t  t h e  c o n t e n t  o f  t h e  o u t l i n e  and t h e  
p roposed  p u b l i c a t i o n  p l a n s .  
* * 
A v a i l a b l e  from IIASA a s  RR-76-16, S y s t e m s  A n a Z y s i s :  An 
O u t l i n e  f o r  t h e  S t a t e - o f - t h e - A r t  S u r v e y  P u b Z i c a t i o n s ,  J u l y  1976.  

THE QUESTIONNAIRE AND THE RESPONSES 
The o u t l i n e  o f  sys tems  a n a l y s i s  on which t h e  q u e s t i o n n a i r e  
was b a s e d  was d i v i d e d  i n t o  f o u r  s e c t i o n s :  F o u n d a t i o n s ,  Pro-  
c e s s e s ,  A p p l i c a t i o n s ,  and Refe rence  M a t e r i a l s .  Wi th in  t h e s e  
s e c t i o n s ,  s u b s e c t i o n s  were a r r a n g e d  i n  a  m u l t i l e v e l  h i e r a r c h y .  
The l e f t - h a n d  column o f  Tab le  1 r e p r o d u c e s  t h e  f e a t u r e s  o f  
t h e  o u t l i n e  t h a t  were  t h e  s u b j e c t  o f  q u e s t i o n s .  The d e s c r i p -  
t o r s ,  t h a t  i s ,  e n t r i e s  t h a t  were  a s s o c i a t e d  w i t h  t h e  unnumbered 
i t e m s  and d e s i g n e d  t o  p r o v i d e  a n  i n d i c a t i o n  o f  t h e i r  s c o p e ,  a r e  
o m i t t e d  i n  Tab le  1. 
The o b j e c t i v e s  of  t h i s  q u e s t i o n n a i r e  were  t o :  
o I d e n t i f y  and c l a r i f y  t h e  d i f f i c u l t i e s ,  p rob lems ,  
and c o n t r a d i c t i o n s  i n  t h e  i n t e r p r e t a t i o n  o f  t h e  
t o p i c s  i n  t h e  o u t l i n e  o f  s y s t e m s  a n a l y s i s .  
o D e l i n e a t e  t h e  g e n e r a l  p a t t e r n  o f  p r e f e r e n c e s  
f o r  t h e  v a r i o u s  t o p i c s  and a s p e c t s  o f  s y s t e m s  
a n a l y s i s  w i t h  r e s p e c t  t o  t h e i r  r e p r e s e n t a t i o n  
i n  t h e  f o r t h c o m i n g  S e r i e s  and Handbook. 
o Gather  u s e f u l  s u g g e s t i o n s  t o  r e a r r a n g e ,  r e f i n e ,  
and  improve t h e  o u t l i n e  s t r u c t u r e  and f o r m u l a t e  
p l a n s  f o r  t h e  S e r i e s  and  Handbook. 
Respondents  w e r e  asked  t o  r a t e  t h e  f i r s t - l e v e l  i t e m s  
( i - e . ,  t h e  i t e m s  numbered i n  t h e  l e f t - h a n d  column o f  T a b l e  1) 
f o r  impor tance*  u s i n g  t h e  f o l l o w i n g  s c a l e :  
I = v e r y  i m p o r t a n t ,  d e f i n i t e l y  i n c l u d e  
M = m o d e r a t e l y  i m p o r t a n t .  
P = p o s s i b l y  i n c l u d e .  
E = e x c l u d e .  
These r a t i n g s  a p p e a r  t o  t h e  r i g h t  o f  t h e  numbered i t e m s .  
* 
The r a t i n g  o f  t h e  " impor tance"  o f  t o p i c s  was d e s i g n e d  t o  
h e l p  d e t e r m i n e  t h e  r e l a t i v e  emphasis  o f  p a r t s  w i t h i n  t h e  e n t i r e  
s t r u c t u r e ,  t h e  number o f  volumes t o  be  d e v o t e d  t o  t h e  v a r i o u s  
p a r t s  and s e c t i o n s ,  and t h e  number o f  a u t h o r s  t o  r e p r e s e n t  
s e p a r a t e  s c i e n t i f i c  d i r e c t i o n s  t o  a c h i e v e  a  s u f f i c i e n t  coverage  
o f  a l t e r n a t i v e  p o i n t s  of  v iew.  
F o r  t h e  s e c o n d - l e v e l  (unnumbered)  i t e m s ,  t h e  r e s p o n d e n t s  
were m e r e l y  a s k e d  t o  i n d i c a t e  "Yes" ( i n c l u d e )  o r  "No" (ex-  
c l u d e ) .  The p a t t e r n  o f  r e s p o n s e s  a p p e a r s  i n  t h e  r i g h t - h a n d  
column o f  T a b l e  1. 
I n  a d d i t i o n  t o  r a t i n g  t h e  t o p i c s ,  t h e  r e s p o n d e n t s  w e r e  
a s k e d  f o r  w r i t t e n  comments and s u g g e s t i o n s  a s  w e l l  a s  f o r  
t h e  names o f  p e r s o n s  who c o u l d  c o n t r i b u t e  t o  t h e  p r o p o s e d  
p u b l i c a t i o n s ,  e i t h e r  a s  a u t h o r s  o r  r e v i e w e r s . *  
T a b l e  1. T a b u l a t i o n  o f  t h e  q u e s t i o n n a i r e  r e s p o n s e s .  a 
I. Foundations of Systems Analysis I: 52 M: 31 P: 7 E: 3 
1.1 Development of Systems Analysis I: 36 M: 28 P: 15 E: 8 
Precursors Y: 53 N: 30 
His tory Y: 60 N: 24 
Main themes Y: 75 N: 8 
Classical cases and 
typical procedures Y: 72 N: 10 
Current status Y: 63 N: 20 
Needs and future directions Y: 70 N: 11 
1.2 Meanings of Systems Analysis I: 40 M: 24 P: 19 E: 4 
Alternative definitions Y: 68 N: 20 
Capabilities and limitations 
of systems analysis--in practice Y: 69 N: 17 
Relationship to other 
disciplines 
1.3 Bases of Systems Analysis I: 62 M: 18 P: 5 E: 2 
Systems approach Y: 83 N: 6 
Systems analytic concepts Y: 83 N: 4 
Systems structural/functional 
concepts Y: 85 N: 5 
1.4 Philosophical Aspects of 
Systems Analysis 
Capabilities and limitations 
of systems analysis in principle Y: 69 N: 25 
Relationship to various philo- 
sophical systems and questions Y: 47 N: 37 
Role of the analyst in the 
decision making process Y: 69 N: 17 
* 
T h e s e  names have  b e e n  r e c o r d e d  i n  Survey  P r o j e c t  f i l e s  
f o r  l a t e r  u s e .  
1.5 Human and Social Aspects of I: 45 M: 30 P: 8 E: I+ 
Systems Analysis 
Human beings in systems: 
implications for systems 
analysis Y: 77 N: 7 
Social groups and organi- 
zations in systems: 
implications for systems 
analysis Y: 80 N: 4 
11. Processes of Systems Analysis 
A. Art of Systems Analysis I: 56 M: 26 P: 7 E: 4 
II.A.l Features of Systems Analysis I: 43 M: 24 P: 14 E: 6 
Participants 
Inputs 
Models of analysis 
Possible outputs 
II.A.2 Types of Systems Analysis I:24 M:25 P: 12 E : 6  
Simplest type 
Most complex type 
Other types 
II.A.3 Stages of Systems Analysis I: 51 M: 22 P: 11 E: 3 
Problem formulation and 
information gathering Y: 79 N: 6 
System identification 
and specification of 
alternatives Y: 78 N: 5 
Assessment of alternatives 
and presentation to 
decision makers : 8 N: 8 
Assistance in implementation Y: 67 N: 14 
Evaluation of implemented 
alternative Y:71 N:10 
II.A.4 Case Studies I: 53 M: 29 P: 9 E : 6  
Critical examination of 
individual successful and 
unsuccessful systems analyses Y: 74 N: 7 
Comparisons of different 
analyses of similar subjects Y: 73 N: 7 
II.A.5 General Guidelines 
Pitfalls and common problems 
Rules-of-thumb and tricks- 
of- the- trade 
B. Methodology of Systems Analysis 
II.B.l Basic Concepts and Methods 
of Decision-Making Theory 
General concepts of decision- 
making theory based on 
systems princ.iples and the 
systems approach 
Methodological problems 
in decision making 
II.B.2 Analytical Frameworks for 
Practical Decision Making 
Traditional investment 
analysis 
Cost-benefit analysis 
Cost-effectiveness analysis 
Multiattribute impact assess- 
men t 
Decision analysis 
Possible new analytical 
frameworks 
Comparison and evaluation of 
alternative frameworks 
C. Techniques of Systems Analysis 
II.C.l Description Techniques 
Data gathering 
Data handling 
Data analysis 
II.C.2 Modeling Techniques 
General model types 
Specific model types 
Systems of models 
II.C.3 Forecasting Techniques 
Qualitative 
Quantitative 
II.C.4 Measurement Techniques I: 54 M: 25 P: 6 E: 2 
Input--cost and resource 
use measurement Y: 77 N: 4 
Output--performance measure- 
ment Y: 76 N: 7 
Risk measurement Y: 74 N: 9 
Common measurement issues Y: 67 N: 9 
II.C.5 Synthesis, Design, and 
Optimization Techniques I: 60 M: 19 P: 6 E: 2 
Qualitative 
Computational 
Optimization 
Experimental 
II.C.6 Planning and Management 
Techniques I:50 M:27 P: 8 E : 2  
Program-oriented ~lanning and 
budgeting Y: 66 N: 9 
Event-oriented planning and 
scheduling Y: 69 N: 7 
Sectoral planning and 
management Y:63 N:13 
Regional planning and 
management Y: 68 N: 8 
II.C.7 Implementation Techniques I: 52 M: 13 P: 12 E: 4 
Program specification 
(in detail for imple- 
mentation) Y:62 N: 13 
Program introduction Y: 62 N: 13 
Program monitoring and 
revision Y: 61 N: 14 
111. Application of Systems Analysis 
111.1 Resources and Environment I: 69 M: 12 P: 5 E: 1 
Mineral resources, including 
energy resources Y: 77 N: 4 
Water resources, including 
energy uses Y: 82 N: 2 
Climate Y: 60 N: 19 
Environment Y:64 N: 6 
Ecology Y: 78 N: 3 
Agriculture, including forestry 
and animal husbandry Y: 76 N: 6 
111.2 Hurnan and Societal Systems 
Population 
Urban and regional planning, 
development, and management 
Housing 
Transportation 
Communications 
Education 
R&D (basic, not applied to 
specific sectors) 
Health services (planning, 
organization, and management 
of health care) 
111.3 Economic Systems I: 67 M: 17 P: 2 E: 1 
International trade and 
economics Y: 63 N: 13 
National economic planning, 
development, and management Y: 74 N: 4 
Sectoral and industrial eco- 
nomic planning, development, 
and management Y: 67 N: 9 
Planning, development, and 
management of economic 
organizations Y: 64 N: 11 
111.4 Industrial Systems 
Functions 
Sectors 
111.5 Biological and Medical Systems I: 48 M: 28 P: 8 E: 3 
Elementary biological systems Y: 51 N: 20 
Human biology and psychology Y: 56 N: 14 
Medical systems and health care: 
diagnostic and treatment 
techniques for the individual Y: 67 N: 10 
Bionics: modeling of human 
and other biological functions Y: 53 N: 19 
Artificial intelligence: model- 
ing of psychological functions Y: 59 N: 14 
111.6 Information Systems and Computers I: 57 14: 23 P: 5 E: 2 
Telecommunications systems and 
computer networks Y: 67 N: 9 
Information storage and retrieval Y: 66 N: 10 
Computer systems: software and 
hardware design and choice Y: 59 N: 15 
Management information systems Y: 67 N: 8 
111.7 Integrated Systems I: 57 M: 18 P: 7 E: 5 
Food and agriculture-population- 
economics Y: 66 N: 7 
Energy-environment-industry Y:67 N: 6 
Industry-environment-health care Y: 59 N: 9 
Territorial-industrial complexes Y: 58 N: 10 
Global modeling Y: 65 N: 12 
111.8 Functional Systems 
Distribution systems 
Allocation systems 
Monitoring systems 
Supply systems 
IV. Reference Materials 
IV. 1 Glossaries I: 42 M: 25 P: 8 E:12 
IV. 2 Bibliographies I: 53 M: 21 P: 4 E: 9 
IV.3 Directories I: 30 M: 30 P: 16 E: 11 
a~mportance ratings were I = very important, definitely include; 
M = moderately important; P = possibly include; E = exclude. Respondents 
voted Y (yes) or N (no) at the second (subsection) level. 

COMMENTS AND SUGGESTIONS FROM THE RESPONDENTS 
OVERVIEW: GENERAL COMMENTS 
Certainly the modifications made in the outline and in 
plans and criteria for the Series and Handbook as a consequence 
of the questionnaire effort were largely due to the opinions 
expressed rather than to the pattern of items checked "yes" 
or "no" on the questionnaire. 
Because expressions of agreement were often intermixed 
with criticism, a precise count of favorable and unfavorable 
replies is particularly difficult. However, a perceptive 
remark was helpful, even if it represented the opinion of a 
single respondent, rather than a large group of persons. 
There were also a few semantic misinterpretations, for 
systems analysis is a relatively new field in which the terms 
are not yet standardized. A number of respondents, in fact, 
pointed out a lack of clarity in some of the items of the 
questionnaire as well as insufficient explanation of the con- 
cepts used. 
In the discussion that follows, we consider comments re- 
ferring to the publication program as a whole and then those 
related to individual topics. 
The favorable comments focused on the 
o Comprehensiveness of the outline and publication pro- 
gram. 
o Need for an authoritative survey and systematization 
of the field. 
0 Opportunities implicit in the international character 
of IIASA.* 
* * 
The critical comments, on the other hand, were particu- 
larly helpful. These comments were largely from respondents in 
* 
This point was made only by a few American respondents. 
* * 
The comments noted have, in a number of cases, been 
abbreviated, edited, and paraphrased; this, as well as their 
selection, represents the subjective judgment of the authors 
of this report. 
the United Kingdom and the United States. These remarks were 
often quite detailed and the arguments carefully developed. 
In a rough classification of these comments we nay distinguish 
between the almost completely negative positions, and those--the 
vast majority--that recognized the potential usefulness of the 
Survey Project publications, while suggesting chan~es in the 
structure and basic philosophy of the publication program. 
The gist of the negative comments seems to be that the 
Series would only "add to a list already far too long," and 
that it would absorb too much of IIASA's financial and man- 
power resources. One commentator stated that if a Series is 
to be published at all, it should maintain a low profile and 
emphasize economic and institutional issues. ("We are much 
weaker at organizing our lives along these axes than along 
the axis of mathematical sophistry.") 
One respondent found the questionnaire unconvincing; for 
him, it is "difficult to believe that the IIASA staff who 
wrote this description really understand how much effort, 
time, and luck it takes to develop the right manuscript for 
the available audiences." He also conjectured: "No senior 
person at IIASA will devote the time and provide the con- 
tinuity needed to create a first-rate series"; and he was 
dubious about the notion of a Handbook for systems analysis. 
~ o t  many comments were specifically addressed to the 
proposed Handbook and those that were seemed to be critical. 
For example: "The plan of the handbook is about fifteen years 
out of date, and should be completely reconceived"; "Handbooks 
have been successful when there has been a large number of 
technicians who needed ready guides for small problems." 
Another respondent remarked: "It has just the right ingre- 
dients of science, busy work and international bureaucracy 
to be used as an international service organization's justi- 
fication for its existence." Another added: "I am wary of 
handbooks in this area on three counts: (1) the length of 
time it takes to assemble adequate material; ( 2 )  the uneven- 
ness of the contents, despite the very best editing; and 
(3) the scarcity of good (say, as in physics, chemistry, etc.) 
material." 
The criticisms expressed by the second (less) negative 
set of respondents are grouped rather arbitrarily under the 
following headings. 
Social, Economic, Organizational, and Political Aspects of 
Systems Analysis Treated Too Briefly or Not at All 
This point was brought out by a number of commentators: 
many respondents (primarily from the West) expressed a strong 
desire for more emphasis on social issues, including organi- 
zational problems. Thus: "...the success of a systems analysis 
d e p e n d s  p r e c i s e l y  on  t h e  e x t e n t  t o  wh ich  c a r e f u l  s o c i a l  a n d  
economic  a n a l y s e s  a r e  i n c o r p o r a t e d .  . . . " And " . . . a  g e n e r a l i -  
z a t i o n  t o  human b e h a v i o r a l  s y s t e m s ,  t h e  s t u d y  o f  s t a t e  p l a n -  
n i n g  a n d  s o c i a l  w e l f a r e ,  t h e  d e v e l o p m e n t  o f  a  g e n e r a l i z e d  
a p p r o a c h  t o  s u b j e c t i v e  v a l u e  a s s e s s m e n t ,  a n d  t h e  s t u d y  o f  t h e  
c r e a t i v e  a s p e c t s  o f  d e s i g n  ..." a r e  needed .  
O t h e r  comments were  " . . . a  m a j o r  p r o b l e m  i s  t o  f i n d  means 
o f  a s s e s s i n g  human, s o c i a l ,  a n d  p o l i t i c a l  f a c t o r s ,  a l l  q u a l i -  
t a t i v e ,  a n d  w e i g h i n g  them a g a i n s t  t h e  q u a n t i t a t i v e  f a c t o r s  
wh ich  a r e  l i k e l y  t o  b e  s o  much e a s i e r  t o  d e a l  w i t h " ;  " . . . i t  i s  
i m p o r t a n t  t o  t a k e  i n t o  c o n s i d e r a t i o n  t h e  i n t e r f a c e  be tween  
' h a r d '  m a t h e m a t i c a l  a n a l y s i s  a n d  measu remen t  o f  p h y s i c a l  s y s -  
t e m s  and  t h e  ' s o f t '  a n a l y s i s  o f  human s y s t e m s " ;  a n d  " . . .manage r s  
a r e  t h e  k e y  t o  e f f e c t i v e  i m p l e m e n t a t i o n .  A  n e e d  f o r  r e c o g n i z -  
i n g  t h e  b u r e a u c r a t i c ,  p o l i t i c a l  a n d  o r g a n i z a t i o n a l  a s p e c t s  o f  
s y s t e m s  a n a l y s i s  i s  a  m u s t ,  and  we need  t o  g e t  a t  t h e  m a n a g e r s . "  
On t h e  same i s s u e  b u t  w i t h  a  somewhat o p p o s i t e  p o i n t  o f  
v i e w ,  we r e c e i v e d  few q u e s t i o n n a i r e s  which  i m p l i e d  t h a t  t h e  
human a n d  s o c i a l  a s p e c t s  o f  s y s t e m s  a n a l y s i s  s h o u l d  b e  deempha- 
s i z e d  b e c a u s e  t h e r e  i s  i n s u f f i c i e n t  m e a n i n g f u l  r e s e a r c h  t o  
make s u c k  f a c t o r s  i m p o r t a n t ,  a c c o r d i n g  t o  o n e  o f  t h e s e .  
A few r e s p o n d e n t s  q u e s t i o n e d  t h e  a b i l i t y  o f  IIASA t o  d e a l  
a d e q u a t e l y  w i t h  s o c i a l  a n d  p o l i t i c a l  i s s u e s ,  p o s t u l a t i n g  a  
t e n d e n c y  t o  a v o i d  i d e o l o g i c a l  c o n f l i c t  by c o n c e n t r a t i n g  o n  
m a t h e m a t i c s  r a t h e r  t h a n  on  b a s i c  economic  a n d  s o c i a l  i s s u e s .  
One commenta tor  s t a t e d :  "Governments ,  p o l i t i c s ,  c o n f l i c t ,  a n d  
human b e h a v i o r  e x i s t  a n d  a r e  b e i n g  i n c r e a s i n g l y  t r e a t e d  t o  s y s -  
t e m s  a n a l y s i s .  One knows t h e  p r o b a b l e  r e a s o n  why IIASA s h u n s  
s u c h  a r e a s ,  b u t  it would b e  s i l l y  t o  o m i t  s u c h  s t u d i e s  f rom a  
c o m p r e h e n s i v e  s u r v e y . "  
E x c e s s i v e  Emphasis  on Formal  T e c h n i q u e s ,  P a r t i c u l a r l y  on  t h e  
u e c i s i o n - T h e o r e t i c  Approach 
One c o n c e r n  was t h a t  e m p h a s i s  on  f o r m a l  t e c h n i q u e s  m i g h t  
l e a d  t h e  S u r v e y  P r o j e c t  t o  d u p l i c a t e  a l r e a d y  e x i s t i n g  p u b l i -  
c a t i o n s .  (Most  B r i t i s h  r e s p o n d e n t s ,  i n  p a r t i c u l a r ,  h e l d  t h i s  
v i e w . )  O t h e r  somewhat s i m i l a r  o p i n i o n s  were :  " . . . t o o  much 
stress on  me thodo logy  t o o  e a r l y  c a n  d e t r a c t  f rom t h e  s t u d y  o f  
r e a l  p r o b l e m s  a n d  l e a d  t o  h o l l o w  d e b a t e s  a b o u t  m e t h o d o l o g i c a l  
f a d s  ...." "Methodology a n d  T e c h n i q u e s  seem t o o  s t r o n g l y  o r i -  
e n t e d  t o w a r d  m e a s u r a b l e  q u a n t i t a t i v e  a s p e c t s .  Methods f o r  
d e a l i n g  w i t h  o r d i n a l  o r  q u a l i t a t i v e  a s p e c t s  n e e d  t o  b e  d e v e l -  
oped  ...." S t i l l  o t h e r s  t h o u g h t  t h a t  t h e  p u b l i c a t i o n  p l a n s  
r e f l e c t e d  o l d  c o n c e p t i o n s  o f  o p e r a t i o n s  r e s e a r c h  a n d  manage- 
ment  s c i e n c e  r a t h e r  t h a n  a  new a p p r o a c h .  Y e t ,  i n  c o n t r a s t ,  
t h e r e  was t h e  o p i n i o n :  " . . . m a t h e m a t i c a l  m o d e l i n g  s e e m s  t o  
have  b e e n  g i v e n  a  p e r f u n c t o r y  t r e a t m e n t .  T h i s  i s  c e n t r a l ;  
one  s h o u l d  l o o k  f o r  a  t r e a t m e n t  t o  c o v e r  p r o b l e m s  i n  a l l  
c l a s s e s  o f  s y s t e m s . "  
I n s u f f i c i e n t  A t t e n t i o n  Given t o  I n s t i t u t i o n a l  F a c t o r s  Tha t  
F a c i l i t a t e  o r  Hinder  t h e  Use o f  A n a l y s i s ,  P a r t i c u l a r l y  t o  
Winning Acceptance f o r  t h e  A n a l y s i s  and t o  t h e  Implementa t ion  
o f  t h e  R e s u l t s  
The Canad ians  gave p a r t i c u l a r  a t t e n t i o n  t o  t h i s  p o i n t  
b u t  many o t h e r s  a l s o  commented. 
One view was t h a t  t h e  p r o j e c t  " . . . c o v e r s  t h e  p r o d u c t i o n  
o f  a n a l y s i s  b u t  n o t  i t s  consumption.  There  i s  no p l a c e  f o r  
i m p l e m e n t a t i o n ,  o r g a n i z a t i o n a l  p o l i t i c s ,  t r a n s l a t i o n  o f  
r e s u l t s ,  and s o  on.  Y e t ,  it i s  l i k e l y  t h a t  o v e r  90% o f  a l l  
a n a l y s e s  a r e  r e j e c t e d  by t h e  o r g a n i z a t i o n s  f o r  which t h e y  
a r e  i n t e n d e d . "  O t h e r  remarks  were s i m i l a r :  " . . . T h e r e  d o  
n o t  seem t o  be  any  p l a n s  f o r  s y s t e m a t i c a l l y  i n v e s t i g a t i n g  
i s s u e s  r e l a t e d  t o  t h e  s o c i a l  u t i l i z a t i o n  o f  sys tems  a n a l y s i s ,  
and t h e  problems and p e r s p e c t i v e s  o f  t h e  u s e r . . . " ;  "Most 
p u b l i c  a d m i n i s t r a t o r s  a r e  a f r a i d  o f  and do n o t  u n d e r s t a n d  
s y s t e m s  a n a l y s i s .  The o b j e c t i v e  ... s h o u l d  be  t o  a t t a c k  t h i s  
i g n o r a n c e . .  . "; and ". . . t o o  o f t e n  t h e  a n a l y s i s  s t o p s  a t  t h e  
recommendation s t a g e . "  Another  c r i t i c  s t r e s s e d  t h e  impor tance  
o f  t h e  " s o c i o l o g y  o f  implementa t ion .  " 
On t h e  o t h e r  hand ,  o p p o s i t e  v i e w p o i n t s  were: " . . . d o  n o t  
o v e r l o o k  t h e  impor tance  o f  t h e  d e c i s i o n  env i ronment  (how a b o u t  
d o i n g  good sys tems  a n a l y s i s  i n  a  bad d e c i s i o n  e n v i r o n m e n t ? ) "  
and one r e s p o n d e n t  n o t e d  a  p o s s i b l e  " . . . d i s s o n a n c e  between 
a n a l y t i c a l  and p o l i t i c a l  pa rad igms ,  f o r  i n s t a n c e ,  i n  t h e  
l a t t e r ,  t o  a d m i t  even t h e  e x i s t e n c e  o f  a l t e r n a t i v e s  may imply 
' l o s i n g . '  ..." Another  commentator was d o u b t f u l  a b o u t  how 
f a r  t h e  a n a l y s t  " . . . s h o u l d  d i l u t e  h i s  e f f o r t  s t u d y i n g  how t o  
g e t  a  d e c i s i o n  maker t o  a c c e p t  t h e  r e s u l t s .  One d a n g e r  is  
t h a t  t h e  s c i e n c e  ( o r  a r t )  o f  s e l l i n g  o p t i o n s  i s  open t o  a b u s e . "  
A p p l i c a t i o n s  Should B e  P r a c t i c a l  and L i m i t a t i o n s  Noted 
One r e s p o n d e n t  s t a t e d  t h a t  it w i l l  be " v e r y  e a s y  f o r  
IIASA t o  wind up w i t h  a  l a r g e  number o f  a b s t r a c t  p i e c e s  t h a t  
have l i t t l e  r e l a t i o n  t o  modern p o l i c y  a n a l y s i s  i n  p r a c t i c e  
t o d a y . "  Another  s t a t e d  " . . . i f  t h e  IIASA s u r v e y  i n t e n d s  t o  
i n c l u d e  a l l  t h o s e  s t u d i e s  t h a t  s e l f - c l a s s i f y  t h e m s e l v e s  a s  
sys tems  a n a l y s i s ,  it w i l l  be  h o p e l e s s l y  swamped ...." Respon- 
d e n t s  a l s o  e x p r e s s e d  t h e  view t h a t  t h e  P r o j e c t  s t a f f  s h o u l d  
n o t  o v e r r a t e  sys tems  a n a l y s i s ,  f o r  it h a s  " o n l y  a  modest  con- 
t r i b u t i o n  t o  make, a l b e i t  a n  i m p o r t a n t  one . . . ." One a d v i s e d  
" . . . g i v e  a n  answer b u t  do n o t  c l a i m  more a u t h o r i t y  f o r  i t  t h a n  
it d e s e r v e s .  " 
S i m i l a r  v iews were:  " . . . I  am w o r r i e d  t h a t  sys tems  
a n a l y s i s  w i l l  p r e m a t u r e l y  a c q u i r e  l i m i t l e s s  p r e t e n s i o n s  
which a r e  i n s u p p o r t a b l e ,  a r r o g a t i n g  t o  i t s e l f  o r  a t t e m p t i n g  
t o  embrace t o o  many s p e c i a l i z e d  f i e l d s . . . " ;  and " i n c l u d e  
down-to-earth cases, not too much emphasis on 'governn~e~lt' 
situations ...." Another respondent supported this idea: 
"...great care should be taken to present only those aspects 
of applied systems analysis that have been tried or that can 
be tried without great difficulty. Many potential applica- 
tions are too grandiose. They deserve support in the academic 
and research community, but are of little practical value to 
users.. . . I' 
One respondent emphasized that "...comments on the limi- 
tation on the role of analysts as aids to decisionmakers should 
be included." Another remarked that "...all too often, sys- 
tems analysts have acted as if they were policy makers. Rarely 
in dealing with complex problems can analysts come up with 
[the] preferred course of action--except when dominance is 
found." One critic went further: "...the analyst soon learns 
the only decisions he can make are in how to carry out a study." 
There were other comments on the limitations of the out- 
line. One saw it as too theoretical and academic, not directed 
to practitioners and, especially, to managers. Others con- 
sidered the proposed Series and Handbook too ambitious, too 
detailed, or not sufficiently selective. 
Too Narrow and Isolated an Interpretation of Systems Analysis 
On this point: "...the principal need is for systems 
analysis to provide 'overview' models and concepts in an 
'integrated systems' manner..."; "...a main thrust of systems 
analysis is to integrate disciplines, to provide a coherent 
interdisciplinary basis for the methodology, ... above all, to 
unify"; and "...to assign a special role to economics, for 
example, when the behavioral aspects are just as important, is 
to negate the systems approach. ... [A] basic concept is to 
avoid fragmentation." 
Related views were: "...I am not sure it is interesting 
to compare the coal industry in one country with that in 
another--what is interesting is how different types of organi- 
zations operate, e-g., centralized versus decentralized..."; 
and "...the relationship to other disciplines is important, 
but the method of comparison needs to be worked out, e.g., 
comparison at the level of thought, then methodology ...." 
With respect to narrowness, one respondent made the impor- 
tant point that insufficient attention is given to s y n t h e s i s ,  
as opposed to analysis, and to "metaproblems," e.g., the way 
one decides on an approach to a problem. The same point was 
made about i t e r a t i o n  and the need for an e x p l i c i t  a n a Z y t i c  
f r a m e w o r k .  Others noted the lack of a clearly expressed under- 
lying philosophy, which for several respondents should be some 
version of the Popperian philosophy of science; for others, it 
should be general systems theory. 
M i s c e l l a n e o u s  Comments 
C o n t r a r y  t o  t h e  view o f  a  number o f  r e s p o n d e n t s  t h a t  t h e  
h i s t o r y  o f  sys tems  a n a l y s i s  s h o u l d  be  e l i m i n a t e d ,  one  respon-  
d e n t  remarked t h a t  it i s  i m p o r t a n t  t o  t r a c e  t h e  h i s t o r y  and 
p h i l o s o p h y  o f  sys tems  t h i n k i n g  back t o  i t s  r o o t s .  ( " I t  i s  
n o t h i n g  new, o n l y  a  r e s t a t e m e n t  o f  h o l i s t i c  i d e a s  o r i g i n a t i n g  
w i t h  t h e  Greeks ,  [which]  i n c o r p o r a t e s  much o f  Hege l ,  White- 
head ,  and L o g i c a l  P o s i t i v i s m ;  it g e n e r a l i z e s  s c i e n t i f i c  method, 
and adds  m a t h e m a t i c a l  model ing t o  t h e  t h i n k i n g  p r o c e s s  .... 
O r d i n a r i l y  menta l  t h i n k i n g  t e n d s  t o  s i m p l i f y  when [one  i s ]  
f a c e d  w i t h  m u l t i v a r i a t e  p rob lems ,  s o  s y s t e m s  a n a l y s i s  c a n  be 
s e e n  a s  computer-a ided t h i n k i n g . " )  
There  was a  warn ing  from a n o t h e r  commentator t h a t  many 
s o - c a l l e d  a p p l i c a t i o n s  a r e  t h e o r e t i c a l  a n a l y s e s  o f  i d e n t i f i a b l e  
a r e a s ,  and n o t  " a p p l i c a t i o n s "  i n  t h e  s e n s e  o f  b e i n g  implemented 
i n  t h e  r e a l  wor ld .  
Computers and a l g o r i t h m s  came i n  f o r  comment: "Much o f  
t h e  s e c t i o n  on I n f o r m a t i o n  Systems and Computers i s  m i s p l a c e d .  
There  a r e  c e r t a i n l y  s i m i l a r  a p p l i c a t i o n s  o f  s y s t e m s  a n a l y s i s  
t o  computer  sys tems  a s  s u c h ,  b u t  a  sys tems  a n a l y s t  must  know 
a  g r e a t  d e a l  a b o u t  comput ing a s  a  t o o l  o f  h i s  ' p r o f e s s i o n '  
whe ther  o r  n o t  he  i s  s t u d y i n g  computer  s y s t e m s  a s  s y s t e m s ,  
whereas  he  need n o t  know a n y t h i n g  a b o u t  ( s a y )  w a t e r  r e s o u r c e s  
u n l e s s  he i s  concerned  w i t h  problems o f  w a t e r  r e s o u r c e s .  Thus,  
a l l  t h e  o t h e r  a p p l i c a t i o n s  a r e a s  a r e  ( i n  g e n e r a l )  p e r i p h e r a l  
and exempla ry ,  whereas  t h e  e l e m e n t s  o f  computer  t e c h n i q u e s  a r e  
c e n t r a l  and becoming s t e a d i l y  more s o . "  
Lack o f  a t t e n t i o n  t o  v a l i d a t i o n  was c r i t i c i z e d  w i t h  t h e  
comment: " I n  a  r e c e n t  d i s c u s s i o n  on t h e  r e l e v a n c e  o f  s c i e n t i f i c  
method i n  sys tems  model ing,  t h e r e  was g e n e r a l  ag reement  t h a t  t h e  
most i m p o r t a n t  s i n g l e  f a c t o r  i n  s u c c e s s f u l  o p e r a t i o n a l  r e s e a r c h /  
s y s t e m s  a n a l y s i s  was c o n t i n u e d  c r i t i c i s m  o f  t h e o r i e s ,  models ,  
s o l u t i o n s - - t h e  a t t e m p t  t o  d i s p r o v e  ' h y p o t h e s i s '  o r  t o  r e f u t e  
' c o n j e c t u r e s ' .  . . ." 
There  w e r e  a  few c r i t i c a l  r emarks  a b o u t  t h e  p o t e n t i a l  
a u d i e n c e  and t h e  p u b l i c a t i o n  scheme i n  g e n e r a l .  For  i n s t a n c e :  
". . . t h e  m a n a g e r i a l  a u d i e n c e  is  a  v e r y  i m p o r t a n t  one  and we 
t h i n k  t h e  k i n d s  o f  p u b l i c a t i o n s  t h a t  r e a c h  t h i s  a u d i e n c e  
s h o u l d  be q u i t e  d i f f e r e n t .  Pe rhaps  t h e r e  s h o u l d  be t h r e e  
s e r i e s - - o n e  on methods,  one on t h e o r y ,  and one  o n  a p p l i c a t i o n s . "  
One p o s s i b l e  d e s i g n  f o r  t h e  Handbook emerged. I t  would 
c o n s i s t  o f  t h r e e  volumes, o u t l i n e d  a s  f o l l o w s :  
o Volume I - -Founda t ions  a s  w e l l  a s  t h e  a r t  and method- 
o l o g y  o f  s y s t e m s  a n a l y s i s  w i t h  
a )  An i n t e g r a t e d  approach  t o  v a r i o u s  a s p e c t s  o f  
s y s t e m s  a n a l y s i s  c o v e r i n g  problem f o r m u l a t i o n ,  
s y n t h e s i s  o f  a l t e r n a t i v e s ,  d a t a  g e n e r a t i o n ,  model- 
i n g ,  f o r e c a s t i n g ,  e v a l u a t i o n ,  d e c i s i o n ,  and i m -  
p l e m e n t a t i o n .  
b )  An e x t e n s i v e  e s s a y  on t h e  p h i l o s o p h i c a l  and h i s -  
t o r i c a l  b a s e s  o f  s y s t e m s  a n a l y s i s .  
C )  Another  e x t e n s i v e  e s s a y  on t h e  menta l  p r o c e s s e s  
o f  t h i n k i n g ,  s o l v i n g ,  and d e c i d i n g ,  and how t h e y  
a r e  e x t e r n a l i z e d  by sys tems  a n a l y s i s  t o  d e a l  
a d e q u a t e l y  w i t h  problems of  c o m p l e x i t y  and v a r i -  
e t y .  
o Volume 11--Techniques  of  s y s t e m s  a n a l y s i s ,  o r g a n i z e d  
a c c o r d i n g  t o  t h e  s t r u c t u r e  o f  I a  above.  
o Volume 111- -Appl ica t ions  p r o v i d i n g  a  m a t r i x  of  c a s e  
s t u d i e s  i n  which e a c h  a p p l i c a t i o n  i s  t r e a t e d  i n  a  
un i fo rm way f o l l o w i n g  t h e  s t r u c t u r e  of  I a .  
COMMENTS ON SPECIFIC NUMBERED SECTIONS OF THE OUTLINE 
* 
I .  F o u n d a t i o n s  o f  Systems A n a l y s i s  ( I :  52;  M: 31; P: 7 ;  E :  3) 
* * 
The m a j o r i t y  o f  r e s p o n d e n t s  t h o u g h t  t h a t  F o u n d a t i o n s  
s h o u l d  be i n c l u d e d ,  b u t  t h e  number o f  t h o s e  who c o n s i d e r e d  it 
v e r y  i m p o r t a n t  ( I )  i s  n o t  a s  l a r g e  a s  t h e  number who s u p p o r t e d  
S e c t i o n  11, P r o c e s s e s ,  and S e c t i o n  111, A p p l i c a t i o n s ,  w i t h  t h i s  
r a t i n g .  The r e a s o n  i s  c l e a r  from t h e  n a t u r e  o f  t h e  r e s p o n s e s  
and comments on t h e  i n d i v i d u a l  i t e m s .  I n  S e c t i o n  I ,  F o u n d a t i o n s ,  
even  more t h a n  i n  o t h e r  p a r t s  o f  t h e  q u e s t i o n n a i r e ,  t h e  numeri-  
c a l  i n f o r m a t i o n  i s  n o t  v e r y  m e a n i n g f u l ,  s i n c e  t h e r e  seem t o  be  
s e m a n t i c  problems a t  a  number o f  p o i n t s  i n  t h e  s e c t i o n .  
1.1 Development o f  Systems A n a l y s i s  ( I :  3 6 ;  M: 28; P: 15 ;  
E :  8 )  
-
Many r e s p o n d e n t s  seemed t o  f e e l  t h a t  H i s t o r y  s h o u l d  be  
t r e a t e d  b r i e f l y ,  i f  a t  a l l ,  and t h a t  a  d i s c u s s i o n  o f  P r e c u r s o r s  
* 
Only t h e  b a s i c  s t a t i s t i c s  f o r  t h e  o v e r a l l  s t r u c t u r e  and 
f o r  f i r s t - l e v e l  t o p i c s  a r e  g i v e n  h e r e .  For  a  comple te  c o u n t  
of  r e s p o n s e s  t o  t h e  i n d i v i d u a l  i t e m s ,  t h e  r e a d e r  s h o u l d  con- 
s u l t  T a b l e  1. 
* * 
Throughout  t h i s  r e p o r t  t h e  a c t u a l  o u t l i n e  s e c t i o n s  and 
t o p i c s  a r e  c a p i t a l i z e d  t o  d i s t i n g u i s h  them from r e s p o n d e n t s '  
s u g g e s t e d  t o p i c s .  
would b e  b e t t e r  i n c l u d e d  i n  t h e  h i s t o r i c a l  s k e t c h .  P r o p o s a l s  
have  been made t o  d i s c u s s  t h e  h i s t o r i c a l  background of  s y s t e m s  
a n a l y s i s  t o g e t h e r  w i t h  Ph i losophy .  I t  s h o u l d  be  n o t e d  t h a t  
P r e c u r s o r s  and H i s t o r y  r e c e i v e d  a  l a r g e  number o f  n e g a t i v e  
v o t e s :  30 and 24 " n o , "  r e s p e c t i v e l y ;  53 and 60 " y e s . " "  
S e v e r a l  r e s p o n d e n t s  made t h e  p o i n t  t h a t  i d e n t i f y i n g  p re -  
c u r s o r s  i n  d i f f e r e n t  c u l t u r e s  i s  a  d i f f i c u l t  and h i g h l y  con- 
t r o v e r s i a l  t a s k .  Among f o r e r u n n i n g  d i s c i p l i n e s  s u g g e s t e d  were  
" s c i e n t i f i c  method,"  o p e r a t i o n s  r e s e a r c h ,  s y s t e m s  e n g i n e e r i n g ,  
microeconomics ,  p r a x e o l o g y ,  sys tems  c o n c e p t s  i n  p h y s i c s ,  " s c i -  
e n t i f i c  management," g e s t a l t  psycho logy ,  and l o g i c a l  p o s i t i v i s m .  
One r e s p o n d e n t  c a l l e d  a t t e n t i o n  t o  t h e  d i s t i n c t i o n s  between 
e v a l u a t i o n  for d e c i s i o n s  and e v a l u a t i o n  of d e c i s i o n s  and between 
c?hanges o v e r  t i m e  and dynamic b e h a v i o r .  
A s i z a b l e  m i n o r i t y  ( 2 0 )  would e x c l u d e  C u r r e n t  S t a t u s ,  
p o s s i b l y  b e c a u s e  any such  d i s c u s s i o n  w i l l  be o u t d a t e d  b e f o r e  
it a p p e a r s  i n  p r i n t .  On t h e  o t h e r  hand,  a n  American r e s p o n d e n t  
s t a t e d  t h a t  it i s  a n  i m p o r t a n t  t o p i c ,  e s p e c i a l l y  f o r  t h e  most 
d i f f i c u l t  "open" problems o f  s y s t e m s  a n a l y s i s ,  and t h i s  o p i n i o n  
i s  s h a r e d  by o t h e r s .  
There  were a  number of  comments c o n c e r n i n g  Needs and F u t u r e  
D i r e c t i o n s .  O b s e r v a t i o n s  i n c l u d e d :  " T h i s  i s  o f  l i m i t e d  v a l u e  
u n l e s s  r e l a t e d  t o  s p e c i f i c  n a t i o n a l  o r  o t h e r  problem c o n t e x t s " ;  
and "The Handbook, i f  it i s  comprehens ive ,  d o e s  n o t  need a  
s p e c u l a t i v e  s e c t i o n . "  However, one o p i n i o n  was t h a t  t h i s  i t e m  
was s u f f i c i e n t l y  i m p o r t a n t  t o  have a  s e c t i o n  of  i t s  own. 
1 . 2  Meanings of  Systems A n a l y s i s  ( I :  40; M: 24; P: 19 ;  
E:  4 )  
-
T h i s  t o p i c  drew a  number o f  c r i t i c i s m s ,  e s p e c i a l l y  from 
r e s p o n d e n t s  from t h e  B r i t i s h  e m p i r i c i s t  t r a d i t i o n .  There  
were  o b j e c t i o n s  t o  t h e  s e a r c h  f o r  d e f i n i t i o n s ,  l a r g e l y  b a s e d  on 
t h e  b e l i e f s  t h a t  a  v a r i e t y  o f  d e f i n i t i o n s  c a n  c o n f u s e  r a t h e r  
t h a n  h e l p  and t h a t  IIASA s h o u l d  a d o p t  an a p p r o p r i a t e  d e f i n i t i o n  
and a d h e r e  t o  it.  One r e s p o n d e n t  e x p r e s s e d  f e a r s  o f  s c h o l a s -  
t i c i s m  and " v e r b a l  g y m n a s t i c s , "  w h i l e  a n o t h e r  made t h e  o b s e r -  
v a t i o n  t h a t  a d m i t t i n g  t h e  e x i s t e n c e  o f  a l t e r n a t i v e  d e f i n i t i o n s  
may imply a  l o s s  o f  c o n v i c t i o n  i n  t h e  p o l i t i c a l  a r e n a .  We 
were a l s o  reminded t h a t  o p e r a t i o n s  r e s e a r c h  h a s  been b e d e v i l e d  
by d e f i n i t i o n a l  arguments  and t h a t  t h i s  i s  n o t  a  p r o f i t a b l e  
a r e a .  
A number o f  r e s p o n d e n t s  found t h e  c o l l o c a t i o n  o f  C a p a b i l -  
i t i e s  and  L i m i t a t i o n s - - i n  P r a c t i c e  under  Meanings o f  Systems 
A n a l y s i s  r a t h e r  i n a p p r o p r i a t e .  On?, however,  s t a t e d  t h a t  
d i s c u s s i o n  of  c a p a b i l i t i e s  and l i m i t a t i o n s  i s  i m p o r t a n t  f o r  
t h e  " s e l f - c o n s c i o u s n e s s "  o f  t h e  d i s c i p l i n e .  
Here ,  a s  e l s e w h e r e ,  t h e  t o t a l s  a r e  n o t  e q u a l  f o r  d i f f e r -  
e n t  i t e m s  because  some r e s p o n d e n t s  f a i l e d  t o  answer  a l l  i t e m s  
on t h e  q u e s t i o n n a i r e .  
Concern ing  t h e  R e l a t i o n s h i p  t o  O t h e r  D i s c i p l i n e s ,  it was 
b r o u g h t  t o  o u r  a t t e n t i o n  by s e v e r a l  commentators  t h a t  s y s t e m s  
a n a l y s i s  i s  n o t  a  d i s c i p l i n e .  Among t h e  d i s c i p l i n e s  ment ioned:  
o p e r a t i o n s  r e s e a r c h ,  c y b e r n e t i c s ,  s t a t i s t i c s ,  " n u m e r i c a l  
mathemat ics ,  " ( n u m e r i c a l  a n a l y s i s ? )  , f u n c t i o n a l  a n a l y s i s ,  
b e h a v i o r a l  s c i e n c e ,  psycho logy ,  b i o l o g y ,  e c o n o m e t r i c s ,  p o l i t i c a l  
s c i e n c e ,  and i n t e r n a t i o n a l  r e l a t i o n s .  Another  commentator 
o b s e r v e d  t h a t  a t  l e a s t  h a l f  o f  s y s t e m s  a n a l y s i s  t a k e s  p l a c e  
w i t h i n  o t h e r  d i s c i p l i n e s .  A number o f  r e s p o n d e n t s  s u g g e s t e d  
a  r e o r g a n i z a t i o n  o f  t h i s  s e c t i o n  b e c a u s e ,  a s  o n e  e x p r e s s e d  it: 
" I t  is  more l o g i c a l  t o  d e t e r m i n e  t h e  p l a c e  o f  sys tems  a n a l y s i s  
among o t h e r  d i s c i p l i n e s  i n i t i a l l y ,  t h a n  t o  p r o v i d e  t h e  n e c e s s a r y  
d e f i n i t i o n s ,  and o n l y  t h e n  d e s c r i b e  t h e  p rob lems  o f  s y s t e m s  
a n a l y s i s .  " 
1 . 3  Bases  o f  Systems A n a l y s i s  (I: 62; M: 18;  P: 5; E:  2 )  
Few o b j e c t i o n s  have been r a i s e d  a g a i n s t  t h i s  g roup  o f  
t o p i c s .  Systems Approach t o  one r e s p o n d e n t  was " p u r e  h o t  
a i r . "  Concern ing  Systems A n a l y t i c  Concep t s ,  t h i s  same 
commentator wondered why u n c e r t a i n t y  and t e m p o r a l  f a c t o r s  
have been  s i n g l e d  o u t :  i n  some problems t h e y  a r e  v i t a l ,  i n  
o t h e r s  t h e y  a r e  a  d i s t r a c t i n g  i r r e l e v a n c e ;  a n d ,  h e  went  on 
t o  s t a t e ,  t h e  a n a l y s t  s h o u l d  c o n c e n t r a t e  on s p a t i a l  f a c t o r s  
and on o v e r a l l  c a p a c i t y  and c o n s t r a i n t s  on a v a i l a b i l i t y .  
O t h e r s  found t h e  s e c t i o n  " t h i n , "  and t h o u g h t  t h i s  m a t e r i a l  was 
p r o b a b l y  c o v e r e d  a d e q u a t e l y  i n  o t h e r  s e c t i o n s .  
S e v e r a l  r e s p o n d e n t s  d i d  n o t  u n d e r s t a n d  t h e  d i s t i n c t i o n  
between Systems S t r u c t u r a l  and F u n c t i o n a l  C o n c e p t s .  One respon-  
d e n t  s h a r i n g  t h i s  o p i n i o n  would add h e r e  " f u z z y  i m p l i c a t i o n s  
and t h e i r  r e p r e s e n t a t i o n  i n  s y s t e m s  a r , a l y s i s , "  and " c o n n e c t i o n  
between l o c a l  and g l o b a l  b e h a v i o r . "  He t h o u g h t  t h a t  s y s t e m s  
t h e o r e t i c  c o n c e p t s  s h o u l d  be t r e a t e d  t o g e t h e r  w i t h  sys tems-  
a n a l y t i c  o n e s .  O t h e r  r e s p c n d e n t s  viewed g e n e r a l  s y s t e m s  
t h e o r y  a s  t h e  basis o f  s y s t e m s  a n a l y s i s .  
S e v e r a l  commentators  from t h e  USSR emphasized t h e  d i s -  
t i n c t i o n  between t h e  sys tems  approach  and  t h e  m e c h a n i s t i c  p o i n t  
o f  view. They a l s o  c a l l e d  a t t e n t i o n  t o  t h e  p rob lem o f  "whole- 
n e s s , "  i . e . ,  t o  t h e  need t o  c o n s i d e r  t h e  c r a f t  a s  w e l l  a s  t h e  
s c i e n t i f i c  a s p e c t s  o f  sys tems  a n a l y s i s  and t o  i n c l u d e  t h e  
p o s s i b i l i t y  o f  a p p l y i n g  t h e  sys tems  approach  t o  s c i e n t i f i c  
knowledge.  
1 . 4  P h i l o s o p h i c a l  A s p e c t s  o f  Systems A n a l y s i s  ( I :  39;  
M: 31; P: 20; E:  7 )  
The d i s t r i b u t i o n  of t h e  r a t i n g s  f o r  t h i s  s e t  o f  t o p i c s  
was r a t h e r  skewed toward  t h e  lower  end o f  t h e  p r e f e r e n c e  
s c a l e .  T h i s  was conf i rmed  b y  t h e  h i g h  number o f  " N o ' s "  on 
i n d i v i d u a l  i t e m s .  I n  p a r t i c u l a r ,  R e l a t i o n s h i p  t o  Var ious  
Philosophical Systems and Questions received the highest number 
of negative ratings of all items on the questionnaire: 37 "No" 
and 47 "yes." 
As some respondents pointed out, the role of the analyst 
is a practical, rather than a philosophical issue and, as such, 
it belongs to the "art" aspect of systems analysis. 
Two respondents stressed the importance of Popper's epis- 
temological theories and his school for applied systems analysis. 
On the other hand, significant relationships were noted between 
systems analysis and the holistic thinking of some Greek phi- 
losophers, Hegel, Whitehead, and the logical positivists (others, 
incidentally, thought that holistic philosophies are incompat- 
ible with Popper's views, and mentioned that these philosophies 
have been criticized by him in some of his best-known works). 
Still another commentator would like to see a good discussion 
of "foundations for understanding systems and information and 
other important categories like decision, operation." One 
systems analyst from the USSR mentioned the possibility that 
a discussion of capabilities and limitations in principle might 
involve "too close a connection with ideological problems." 
1.5 Human and Social Aspects of Systems Analysis (I: 45; 
M: 30; P: 8; E: 4) 
Most respondents obviously considered these topics impor- 
tant, although a few had difficulty understanding the formu- 
lation contained in the outline. Thus, we have the questions: 
DQes it pertain to more treatment of alternative implementation 
strategies in systems analysis? Does it mean more consideration 
of organizational behavior in systems analysis? One observer 
stated that the section represented "...a pitifully small part, 
bearing in mind the extensive systems activity in behavioral 
science, political science, etc." We also have the suggestion: 
"It may be important to achieve a good match between the char- 
acteristics of the decision-making system (which may not find 
exact organizational expression) and the methodology chosen for 
analysis, as well as for definition of the system to be analyzed. 
For instance, global modelling does not seem to relate to any 
conceivable decision system and thus differs fundamentally from, 
say, transportation modelling." 
One respondent would add Human Values and Purposes (eco- 
nomic, personal, social), while another stressed the importance 
of man/model/machine synergies. Still another remarked that 
the most difficult methodological problems of systems analysis 
are met precisely in the analysis of human and social systems. 
General Comments on the Foundations of Systems Analysis 
Even though a large number of respondents commented at 
length on some aspects of the Foundations of Systems Analysis 
s e c t i o n ,  it produced v e r y  few g e n e r a l  comments. One r e s p o n u e n t  
found t h i s  s e c t i o n  t o  b e  i n  many ways t h e  most i m p o r t a n t  one:  
" . . . i n  t h a t  it l a y s  t h e  c o n c e p t u a l  f o u n d a t i o n "  on which t h e  
f o l l o w i n g  s e c t i o n s  a r e  based .  He and o t h e r s ,  however,  t o o k  
e x c e p t i o n  t o  i t s  o r g a n i z a t i o n ,  p a r t i c u l a r l y  t o  t h e  s e p a r a t i o n  
o f  t h e  A r t  and Methodology o f  Systems A n a l y s i s  f rom t h e  Foun- 
d a t i o n s .  
One r e s p o n d e n t  remarked t h a t  Systems S t r u c t u r a l / F u n c t i o n a 1  
Concep t s  i s  t h e  key t o  t h e  Founda t ions  s e c t i o n ;  o t h e r s ,  a s  
n o t e d  e a r l i e r ,  f a i l e d  t o  u n d e r s t a n d  t h e  meaning o f  t h e  o u t l i n e  
i n  t h i s  c a s e .  Another  r e s p o n d e n t  c a l l e d  a t t e n t i o n  t o  opera -  
t i o n a l  gaming, a r g u i n g  t h a t ,  p a r t i c u l a r l y  w i t h  r e a l  p l a y e r s ,  
it i s  wor th  e x t e n d e d  t r e a t m e n t ,  w h i l e  game t h e o r y  i s  n o t .  
11. P r o c e s s e s  o f  Systems A n a l y s i s  ( I :  80; M: 9 ;  P: 2 ;  E:  1) 
There  were no comments of any s i g n i f i c a n c e  on t h e  s t r u c -  
t u r e  o f  t h i s  p a r t  o f  t h e  o u t l i n e ,  a l t h o u g h  a  number o f  changes  
were s u g g e s t e d  i n  t e r m i n o l o g y .  
1 I . A  A r t  of  Systems A n a l y s i s  ( I :  56;  M: 26; P: 7 ;  E: 4 )  
The c h a r a c t e r i z a t i o n  o f  some a s p e c t s  o f  sys tems  a n a l y s i s  
a s  " a r t "  was t h e  concern  o f  many r e s p o n d e n t s .  Thus: " ... an 
i d e a  I would p r e f e r  t o  s e e  d i m i n i s h e d  i n  emphas i s  i s  t h e  m a t t e r  
o f  whe ther  sys tems  a n a l y s i s  i s  a r t  o r  s c i e n c e .  Systems a r e  n o t  
new; t h e  a n c i e n t s  had sys tems  which were a n a l y z e d  a f t e r  a  f a s h i o n .  
. . . L e t ' s  a c c e n t u a t e  t h e  p o s i t i v e  o f  c u r r e n t  accomplishments  and 
n o t  worry whe ther  t h i s  i s  a r t  o r  s c i e n c e . "  And " . . . i f  t h e r e  i s  
any  ' a r t '  i n  sys tems  a n a l y s i s  it d o e s  n o t  l i e  i n  t h e  r o u t i n e  
approach .  R a t h e r ,  it l i e s  i n  t h e  ' f e e l i n g '  o f  t h e  a n a l y s t  f o r  
t h e  n a t u r e  o f  t h e  problem and t h e  a p p r o p r i a t e n e s s  o f  method- 
o l o g i e s  .... I f  any s p a c e  i s  d e v o t e d  t o  s y s t e m s  a n a l y s i s  a s  
an a r t ,  it s h o u l d  come a f t e r  t h e  s c i e n c e  i s  made c l e a r . "  
I I . A . l  F e a t u r e s  o f  Systems A n a l y s i s  ( I :  43; M: 24; P:  1 4 ;  
E: 6 )  
-
Many r e s p o n d e n t s  were n o t  e n t h u s i a s t i c  a b o u t  t h i s  c o l l e c -  
t i o n  o f  t o p i c s .  One found it a  "somewhat u n i n s p i r i n g  l i s t "  
t h a t  l e f t  many t h i n g s  unanswered. I n  h i s  o p i n i o n ,  implemen- 
t a t i o n  p l a n s  and recommendations s h o u l d  a l s o  be  i n c l u d e d  h e r e .  
Another  f e l t  t h a t  a  d i s c u s s i o n  o f  t h e  F e a t u r e s  and Types o f  
Systems A n a l y s i s  was n o t  "worth  much more t h a n  a  p a r a g r a p h  ...." 
For  a  t h i r d  commentator ,  d i s c u s s i o n  o f  such  t o p i c s  s h o u l d  o n l y  
be i n c l u d e d  i n  t h e  Handbook and n o t  i n  s e p a r a t e  monographs. 
S i m i l a r  comments were r e c e i v e d  on t h e  t o p i c  o f  P a r t i c i p a n t s .  
One r e s p o n d e n t  remarked: "The r o l e  p l a y e r s  s h o u l d  emerge i n  
t h e  c a s e  r a t h e r  t h a n  b e i n g  d e f i n e d . "  For  a n o t h e r ,  t h o s e  a l s o  
affected by the decision should be included, while in a second 
opinion, the important question was: "Who are the real deci- 
sion makers?" A suggestion was made that, at this point, dif- 
ferent types of specialists be listed: "engineers, designers, 
physiologists, political scientists, etc." We were also re- 
minded of the growing importance of citizen participation. 
As for inputs, comments from several suggested that con- 
straints should be mentioned explicitly and that values (held 
by the various parties involved) and purpose be added. 
Several respondents found Modes of Analysis somewhat con- 
fusing. One would include operational gaming, while another 
wondered whether simulation and gaming or social experimenta- 
tion should be included here. The importance of comprehensive 
sensitivity analysis was also emphasized to indicate what is 
important in final outcomes. An interesting observation was 
made: "It should be stressed that accurate values of the 
input parameters will probably not be provided until the sup- 
plier has seen the consequences. So the most valuable output 
is sometimes a realistic set of input data. 
Various respondents would include, under Possible Outputs, 
"classification of values and purpose," as well as "designs, 
optimal trajectories and/or policies, insights, clarification 
of structure and/or behavior." 
II.A.2 Types of Systems Analysis (I: 24; M: 25; P: 12; 
E: 6 )  
-
This section was severely criticized by a number of re- 
spondents, largely from the United Kingdom but also including 
several from the United States, the German Democratic Republic, 
and elsewhere. The distinctions are called "curious," and 
"simple minded"; "classification by complexity" was not con- 
sidered appropriate. One commentator asked which criteria 
would be used to classify analyses as simple or complex, and 
wondered whether we really understand the proposed categori- 
zation. Tongue-in-cheek, another wrote: "The proposed out- 
line correctly suggests that these are caricatures." 
Another remark was: "[The] simple type [is] not a good 
paradigm for [the] more frequent, complex type" and, in a 
similar vein, it was noted that the distinction is not very 
helpful, inasmuch as "...the most complex type is the general 
case in studying policy issues." In addition, the classifi- 
cation was said to have more pedagogical than practical value 
and to be "meaningless at the present state of the art." 
We also have the remark: "By all means discuss [Types 
of Systems Analysis] as a continuous spectrum, but it would 
be wrong and non-scientific to suggest that endpoints can be 
identified. No doubt there are variations of type but I doubt 
this structure." According to still another critic, types of 
systems analysis cannot be separated from concrete applications. 
II.A.3 Stages of Systems Analysis (I: 51; M: 22; P: 11; 
E: 3) 
This section stimulated, together with some criticism, 
a number of proposals for additional topics. According to one 
remark, the section represents "standard stuff," which does not 
deserve to be given too much importance; another would exclude 
it, with the exception of Evaluation of Implemented Alterna- 
tive. Also: "This reads to me like a pre-Popperian descrip- 
tion of the process of systems analysis." 
One systems analyst found the meaning of Assistance in 
Implementation unclear, and, at any rate, "never as a separate 
chapter or volume." Another did not understand Evaluation of 
Implemented Alternative and observed that "criteria have yet 
to be established. It would be dangerous to imply we know 
how to do this. The system adapts and changes." This same 
commentator proposed replacing the term "Alternative" with 
"feasible decision space. " 
The iterative nature of the cycle of analysis should 
receive more emphasis, according to one view, and another 
would add sensitivity tests of outcomes for key assumptions 
and major uncertainties, as well as evaluation of alternative 
implementation strategies and program evaluation. To Problem 
Formulation and Information Gathering another respondent would 
add criteria formulation; he proposed two additional items: 
system simulation and comparison with real or standard systems 
behavior. Finaily, in connection with Assessment of Alterna- 
tives and Presentation to Decision Makers, the importance of 
problems of multi-person decision-making bodies, e.g., execu- 
tive committees, was emphasized as well as a separate work on 
management systems audit. 
II.A.4 Case Studies (I: 53; M: 29; P: 9; E: 6) 
-- 
The number of positive responses in this section reflected 
the importance that respondents attach to good case studies. 
However, doubts were expressed about the criteria to be used 
to judge successful and unsuccessful systems analyses. In 
particular, as one critic noted, there will always be the dif- 
ficulty of not knowing whether a program is successful because, 
in some cases, the time lag may be ten years! 
Comparisons of Different Analyses of Similar Subjects was 
well received; "useful," "excellent," and "marvellous idea if 
you can get anyone to write them," were some comments (by 
British respondents). 
An analysis of the location of the third London airport 
was suggested by one U.K. respondent as a good case study 
because it can provide "...an interesting example of the 
r e l a t i o n s h i p  between [ a ]  sys tems  a n a l y s i s  team and fo rmal  p ro -  
c e s s e s  of p u b l i c  i n q u i r y . "  A second U . K .  r e s p o n d e n t  s u g g e s t e d  
t h i s  t h i r d  London a i r p o r t  s t u d y  a s  one  o f  t h e  f i r s t  S e r i e s  
volumes; however,  he  gave  a  n e g a t i v e  o p i n i o n  on b o t h  t y p e s  o f  
c a s e  s t u d i e s  l i s t e d  i n  t h e  o u t l i n e  a s  b e i n g  t o o  d i f f i c u l t .  
I I . A . 5  G e n e r a l  G u i d e l i n e s  ( I :  40; M: 25; P: 16 ;  E :  6 )  
The impor tance  o f  t h i s  s e c t i o n  may n o t  have been c o r r e c t l y  
p e r c e i v e d  by a  number o f  r e s p o n d e n t s ,  p a r t l y  b e c a u s e  o f  
s e m a n t i c  p rob lems .  Some d i d  n o t  u n d e r s t a n d  t h e  meaning o f  
Rules-of-Thumb and Tr icks -of - the -Trade ;  o t h e r s  were d e f i n i t e l y  
a g a i n s t  t h e  s e c t i o n ,  b u t  u n f o r t u n a t e l y ,  gave no r e a s o n s .  One 
commentator found t h e  s e c t i o n  u s e f u l  b u t  warned a g a i n s t  t r i v i -  
a l i t y .  S e v e r a l  o t h e r s  would t r e a t  "Genera l  G u i d e l i n e s "  and 
"Case S t u d i e s "  a s  one t o p i c .  One would i n c l u d e  t h e  s u b t o p i c s  
ment ioned h e r e  i n  a  d i s c u s s i o n  o f  t e c h n i q u e s .  
A  c o n s t r u c t i v e  p r o p o s a l  was o f f e r e d  by o n e  U . K .  r e s p o n d e n t :  
C o n t r i b u t i o n s  o f  no more t h a n  100  words c o u l d  b e  o b t a i n e d  from 
IIASA s c i e n t i s t s ;  t h e s e  p r o p o s a l s  c o u l d  t h e n  b e  s e n t  o u t  t o  
o t h e r  c o n t r i b u t o r s  f o r  m o d i f i c a t i o n s  and a d d i t i o n s .  "The 
e s s e n t i a l  p o i n t , "  he  emphasized,  " i s  t h a t  t h e s e  t o p i c s  s h o u l d  
have  a  v e r y  l a r g e  number o f  c o n t r i b u t o r s  and a  f i r m  e d i t o r . "  
1 I . B  Methodology o f  Systems A n a l y s i s  (I:  7 6 ;  M: 1 0 ;  P: -- 3 ;  
E: 4 )  
I I . B . l  B a s i c  Concep t s  and Methods o f  Decision-Making 
Theory ( I :  65; M: 1 4 ;  P:  5 ;  E:  3 )  
The t h r e e  r e s p o n d e n t s  who would e x c l u d e  t h i s  t o p i c  u n f o r t u -  
n a t e l y  g i v e  no r e a s o n s .  Most o f  t h e  e x p l i c i t  c r i t i c i s m s  empha- 
s i z e d  t h a t  "dec i s ion-making  i s  n o t  t h e  o n l y  methodology i n  
s y s t e m s  a n a l y s i s , "  o r  e l s e  s t a t e d  t h e  o p i n i o n  t h a t  methodol- 
o g i c a l  problems o f  d e c i s i o n  making s h o u l d  b e  t r e a t e d  i n  t h e  
c o n t e x t  o f  e m p i r i c a l  s t u d i e s  o f  d e c i s i o n  making i n  p r a c t i c e .  
One c r i t i c  warned a g a i n s t  t h e  d a n g e r  o f  f i n i s h i n g  " . . . w i t h  a  
v e r y  e s o t e r i c  d i s c u s s i o n  and n o t  much e l s e . "  For  a n o t h e r  
t h i s  t o p i c  and t h e  n e x t  ( " A n a l y t i c a l  Frameworks f o r  P r a c t i c a l  
D e c i s i o n  Making") b e l o n g  s o l e l y  i n  t h e  domain o f  t h e  Handbook 
(presumably because  t h e y  have been a d e q u a t e l y  c o v e r e d  else- 
where)  . 
A s i g n i f i c a n t  m e t h o d o l o g i c a l  p o i n t  was made: "The most 
i m p o r t a n t  d ichotomy i n  o p t i m i z a t i o n  methods i s  n o t  between 
d e t e r m i n i s t i c  [ s e a r c h ]  and random s e a r c h .  I t  i s  between 
methods f o r  problems where a  l o c a l  optimum i s  a c c e p t a b l e  and  
methods f o r  problems w i t h  s e v e r a l  l o c a l  op t ima .  The l a t t e r  
may b e  t a c k l e d  by random s e a r c h ,  though o t h e r  methods 
( t r e e - s e a r c h ,  o t h e r  i n t e g e r  programming m e t h o d s ,  o r  dynamic  
programming)  a r e  u s u a l l y  p r e f e r a b l e . "  
A  number o f  a d d i t i o n s  were  s u g g e s t e d  by o n e  U . K .  r e s p o n -  
d e n t :  b a s i c  c o n c e p t s  a n d  me thods  o f  s y s t e m s  d e s i g n ,  mode l ing  
a n d  a n a l y s i s  o f  f u z z y  s y s t e m s ,  a n d  t h e  s y s t e m  a p p r o a c h  t o  t h e  
p r o b l e m s  o f  g e n e r a l  v a l u e s  a n d  s o c i a l  w e l f a r e .  O t h e r  t o p i c s  
h e  s u g g e s t e d  w e r e  c o n t r o l  t h e o r y ,  mode l ing  a n d  a n a l y s i s  o f  
human b e h a v i o r a l  s y s t e m s  ( p o l i t i c a l  s y s t e m s ,  c o n f l i c t  s y s t e m s ,  
e t c . ) ,  q u a n t i f i c a t i o n  p r o b l e m s  i n  s o c i a l  s y s t e m s ,  a n d  mode l ing  
a n d  a n a l y s i s  o f  b i o l o g i c a l  and  p h y s i o l o g i c a l  s y s t e m s .  
One r e s p o n d e n t  would add  a n  i t e m  o n  human a s p e c t s  o f  d e c i -  
s i o n  making:  v a l u e  s y s t e m s ,  human i n f o r m a t i o n  p r o c e s s e s ,  p e r -  
s o n a l  v e r s u s  i n s t i t u t i o n a l  o b j e c t s ,  e t c .  A n o t h e r  would a d d  
" o b j e c t i v e s  s t r u c t u r e "  f o r  h i e r a r c h i c a l l y  s t r u c t u r e d  s y s t e m s ,  
w h i l e  a  t h i r d  n o t e d  t h a t ,  i n  a d d i t i o n  t o  a n a l y t i c a l  me thods ,  
a l g e b r a i c  me thods  a r e  i m p o r t a n t  f o r  l a r g e - s c a l e  s y s t e m s ,  a n d  
t h a t  " t h e  new a p p r o a c h  o f  t h e  i n t e g r a t i o n  o f  m u l t i - d i m e n s i o n a l  
e v a l u a t i o n  i s  a  c u r r e n t  t o p i c . "  
I I . B . 2  A n a l y t i c a l  Frameworks f o r  P r a c t i c a l  D e c i s i o n  
Making ( I :  60;  M :  1 9 ;  P:  6 ;  E :  2 )  
A  r e l a t i v e l y  l a r g e  number o f  r e s p o n d e n t s  ( 2 0  o u t  o f  a  
t o t a l  o f  72 )  would e x c l u d e  T r a d i t i o n a l  I n v e s t m e n t  A n a l y s i s  
a s  " f a r  t o o  removed" f r o m  s y s t e m s  a n a l y s i s .  F o r  o t h e r s ,  it 
s h o u l d  b e  i n c l u d e d ,  b u t  it s h o u l d  b e  t r e a t e d  c r i t i c a l l y  w i t h  
a t t e n t i o n  g i v e n  t o  l i m i t a t i o n s .  ( T h i s  a l s o  a p p l i e d  t o  C o s t -  
B e n e f i t  ~ n a l y s i s . )  One commenta to r  c o n s i d e r e d  t o p i c s  s u c h  
a s  D e c i s i o n  A n a l y s i s  a n d  M u l t i a t t r i b u t e  I m p a c t  A s s e s s m e n t ,  
C o s t - B e n e f i t  A n a l y s i s  a n d  C o s t - E f f e c t i v e n e s s  A n a l y s i s  s u i t a b l e  
o n l y  f o r  t h e  Handbook, s i n c e  " n o  new b o o k s  o r  monographs  a r e  
n e e d e d , "  w h i l e  a n o t h e r  would e x c l u d e  them e n t i r e l y .  F o r  a  
t h i r d ,  much o f  t h i s  t o p i c  c o u l d  b e  h a n d l e d  a s  a  t e c h n i q u e  o f  
s y s t e m s  a n a l y s i s ,  w h i l e  a  f o u r t h  w r o t e :  "My u n e a s i n e s s  a b o u t  
t h e  who le  f i e l d  i s  t h a t  t h e o r i s t s  a b o u t  s y s t e m s  a n a l y s i s  a r e  
a p t  t o  o v e r l o o k  t h e  most  i m p o r t a n t  f e a t u r e  o f  many s y s t e m s  
a n a l y s e s ,  wh ich  i s  e s s e n t i a l l y  a  d a t a  r e d u c t i o n  e x e r c i s e . "  
C o n c e r n i n g  D e c i s i o n  A n a l y s i s ,  t h e  same r e s p o n d e n t  s t a t e d :  
"My ' n o '  t o  d e c i s i o n  a n a l y s i s  i s  i n t e n d e d  a s  a n  o b j e c t i o n  t o  
t h e  p r o p o s i t i o n  t h a t  t h e  u t i l i t i e s  a n d  p r i o r  p r o b a b i l i t i e s  o f  
t h e  d e c i s i o n - m a k e r  (whoever  h e  may b e )  s h o u l d  b e  a s c e r t a i n e d  
f i r s t  a n d  t h a t  t h e  who le  a n a l y s i s  s h o u l d  b e  b a s e d  on  t h e s e  
d a t a .  The a n a l y s i s  may t h e n  b e  u s e l e s s  t o  anyone who d o e s  
n o t  s h a r e  t h e s e  p a r t i c u l a r  p r e j u d i c e s . "  A f i f t h  commenta to r  
r emarked :  "Yes ,  b u t  damning . "  
One r e s p o n d e n t  saw " l i t t l e  p o i n t  i n  s p e c u l a t i n g  a b o u t  
P o s s i b l e  N e w  A n a l y t i c a l  F rameworks . "  O t h e r  r e s p o n d e n t s  made 
a  number o f  s u g g e s t i o n s  on  wha t  m i g h t  b e  i n c l u d e d .  T h u s ,  we 
h a v e  t h e  s u g ~ e s t i o n s :  t h e  d e c i s i o n  m a k e r ' s  i n t e r a c t i o n  w i t h  
m o d e l s ,  t h e  c o m b i n a t i o n  o f  s y s t e m s  a n a l y s i s  c o n c e p t s  w i t h  
p a r t i c i p a t i v e  d e c i s i o n  making,  s o c i a l  e x p e r i m e n t a t i o n ,  a  f i x e d  
b u d g e t  c a s e ,  a  f i x e d  u t i l i t y  c a s e ,  v e c t o r  o p t i m i z a t i o n ,  t r a d e -  
o f f s  among c o n f l i c t i n g  o b j e c t i v e s ,  and f u z z y  s e t s .  
1 I . C  Techniques  o f  Systems A n a l y s i s  (I:  75;  M: 1 2 ;  P: 3; E: 3 
The o n l y  g e n e r a l  comment on t h i s  s e c t i o n  was by a  U . K .  
r e s p o n d e n t ,  who t h o u g h t  t h a t  it be longed  i n  t h e  Handbook, 
w i t h  t h e  e x c e p t i o n  o f  P l a n n i n g  and  Management Techn iques :  
"No o t h e r  is  work f o r  a  whole volume. T h e r e  a r e  a l r e a d y  
hundreds  o f  them." 
I I . C . l  D e s c r i p t i o n  Techn iques  ( I :  55; M: 23; P: 7 ;  E: 2) 
S p e c i a l  problems were b r o u g h t  t o  o u r  a t t e n t i o n  t h a t  
a r i s e  when d e a l i n g  w i t h  s o c i a l  and f u z z y  s y s t e m s  i n  which d a t a  
g e n e r a t i o n  u s i n g  Delph i  t e c h n i q u e s  s h o u l d  be  i n c l u d e d .  We were  
a l s o  reminded o f  t h e  impor tance  o f  t e c h n i q u e s  f o r  h a n d l i n g  
n o n m e t r i c  d a t a .  One commentator e x p r e s s e d  t h e  hope t h a t  t h e  
t r e a t m e n t  o f  r e g r e s s i o n  a n a l y s i s  would c o v e r  Kalman f i l t e r i n g  
t h o r o u g h l y ,  w h i l e  a n o t h e r  p o i n t e d  o u t  t h e  d a n g e r s  o f  r e g r e s s i o n  
a n a l y s i s .  A t h i r d  would l i k e  t o  s e e  Bayes ian  a n a l y s i s  o f  
i n f o r m a t i o n  v a l u e  t r e a t e d  a d e q u a t e l y ,  w h i l e  s t i l l  a n o t h e r  
would add d a t a - r e d u c t i o n  t e c h n i q u e s .  
I I . C . 2  Modeling Techn iques  ( I :  71; M: 1 4 ;  P: 0; E :  2) 
A number o f  r e s p o n d e n t s  t h o u g h t  t h i s  s e c t i o n  had n o t  been 
s u f f i c i e n t l y  d e v e l o p e d ;  two would e x c l u d e  it a l t o g e t h e r .  One 
found t h e  p roposed  c l a s s i f i c a t i o n  b l u r r e d  " t h e  fundamenta l  
d i s t i n c t i o n  between s i m u l a t i o n  models and o p t i m i z a t i o n  mode l s . "  
Another  s a i d  he  d i d  n o t  u n d e r s t a n d  t h e  meaning o f  Systems o f  
Models. 
A number o f  a d d i t i o n a l  t o p i c s  were  proposed:  i n t e r a c t i v e  
models ,  c o n f l i c t  and c o m p e t i t i v e  models ,  v a l i d a t i o n  of  models ,  
f u z z y  models ;  t h e r e  was a  s u g g e s t i o n  t h a t  a  d i s t i n c t i o n  be  made 
between models f o r  c l a s s i f i c a t i o n  p u r p o s e s  and q u a n t i t a t i v e  
models .  
I I . C . 3  F o r e c a s t i n g  Techn iques  ( I :  57; M :  2 4 ;  P: 3;  E: 3 )  
One r e s p o n d e n t  c o n s i d e r e d  q u a l i t a t i v e  f o r e c a s t i n g  t e c h -  
n i q u e s  " o u t  o f  p l a c e  i n  sys tems  a n a l y s i s , "  w h i l e  o t h e r s  t h o u g h t  
t h a t  a d e q u a t e  t e x t s  a l r e a d y  ex i s ted . .  Another  warned a g a i n s t  
t o o  much " f u t u r o l o g y , "  and s t i l l  a n o t h e r  hoped t h a t  u n i v a r i a t e  
t i m e  s e r i e s  a n a l y s i s  would n o t  be  g i v e n  t o o  much s p a c e .  
F o r  one c r i t i c ,  " t h e  i m p o r t a n t  t h i n g  h e r e  i s  t o  n v c i d  
f o r e c a s t i n g  t h e  f u t u r e  p e r  s e .  [One] must u s u a l l y  d e a l  i n  
t e r m s  o f  a l t e r n a t i v e  f u t u r e s ,  e . g . ,  b a s e  c a s e  p l u s  " e x c u r s i o n s . "  
S u g g e s t i o n s  f o r  a d d i t i o n  were:  f o r e c a s t i n g  w i t h  t h e  h e l p  o f  
f u z z y  i m p l i c a t i o n s ,  De lph i  t e c h n i q u e s ,  c r o s s - s e c t i o n a l  methods,  
m o r p h o l o g i c a l  methods ( q u a l i t a t i v e  t e c h n i q u e s )  , and v a r i o u s  
s i m u l a t i o n  t e c h n i q u e s .  
I I . C . 4  Measurement Techn iques  ( I :  54; M :  25; P: 6 ;  E: 2)  
Aga in ,  some r e s p o n d e n t s  doub ted  w h e t h e r  new t e x t s  w e r e  
needed i n  t h i s  a r e a .  Another  found t h e  s e c t i o n  " v e r y  con- 
f u s e d , "  b u t  saw much need f o r  good m a t e r i a l  on t h e  p r i n c i p l e s  
o f  measurement ,  f o r  a n  a n a l y s i s  o f  which o p e r a t i o n s  a r e  v a l i d  
f o r  d i f f e r e n t  fo rms ,  and f o r  o p e r a t i o n a l  t e s t s  o f  s c a l e s  
(which a r e  o b v i o u s  f o r  p h y s i c s  b u t  n o t  f o r  a d d i t i v e  u t i l i t y  
a x i o m s ) .  One remark emphasized t h a t  w e  must c o n s i d e r  more 
t h a n  "management-type" measurement t e c h n i q u e s ,  s i n c e  measure- 
ment o f  s o c i a l  and p o l i t i c a l  sys tems  and o f  v a l u e  a r e  e q u a l l y  
i m p o r t a n t .  S i m i l a r l y ,  a n o t h e r  r e s p o n d e n t  n o t e d :  "We may 
a l s o  need  means o f  a s s e s s i n g  i f  n o t  measur ing  t h e  s o c i a l ,  
p o l i t i c a l ,  and e n v i r o n m e n t a l  i m p a c t s  o f  t h e  o u t p u t . "  
With r e g a r d  t o  t h e  t o p i c  I n p u t  Measures--Cost and 
Resource  Measurement,  t h e  impor tance  o f  c o s t  model ing was 
emphas ized ;  Output--Performance Measurement was c o n s i d e r e d  
a  d i f f i c u l t  problem a r e a  (i . e . ,  o b t a i n i n g  good proxy measures )  . 
One r e s p o n d e n t  warned a g a i n s t  g i v i n g  t h e  i m p r e s s i o n  t h a t  
measurement e q u a l s  p r e c i s i o n ,  w h i l e  f o r  a n o t h e r  t h e  t r e a t m e n t  
of  u n c e r t a i n t y  i s  d i f f i c u l t  b u t  i m p o r t a n t ,  and f u z z y  s e t  methods 
a r e  u s e f u l .  O t h e r  i t e m s  c o n s i d e r e d  t o  be  i m p o r t a n t  w e r e  common 
measurement i s s u e s ,  t h e  r e s i d u a l  v a l u e  problem and t h e  d i s t r i -  
b u t i o n  o f  b e n e f i t s  and c o s t s .  
I I . C . 5  S y n t h e s i s ,  Des ign ,  and O p t i m i z a t i o n  Techn iques  
( I :  60; M :  19;  P: 6 ;  E :  2)  
A number of r e s p o n d e n t s  e x p r e s s e d  t h e  o p i n i o n  t h a t  t h e r e  
i s  a l r e a d y  a  s u f f i c i e n t  number of  t e x t s  i n  t h i s  a r e a .  Thus,  
s e v e r a l  v o t e d  "no" on a l l  i t e m s  e x c e p t  f o r  " r e c e n t  u n p u b l i s h e d  
deve lopments  o r  f o r  a  v e r y  b a s i c  handbook." One r e s p o n d e n t ,  
however,  c o n s i d e r e d  t h e s e  t o p i c s  " t h e  h e a r t  of  t h e  whole sub- 
j e c t . "  A d d i t i o n s  s u g g e s t e d  w e r e  s i m u l a t i o n ,  l e a r n i n g  p r o c e s s e s  
i n  mode l ing ,  d e s i g n  morphology, and s y s t e m s  e n g i n e e r i n g .  
About O p t i m i z a t i o n ,  it was s a i d :  "The c o n t r a s t  between 
c o m p u t a t i o n a l  t e c h n i q u e s  and o p t i m i z a t i o n  l o o k s  odd: o p t i m i -  
z a t i o n  n e a r l y  a lways  i n v o l v e s  computa t ion .  I r e g a r d  'mathe-  
m a t i c a l  programming'  a s  c o v e r i n g  o p t i m i z a t i o n  s u b j e c t  t o  con- 
s t r a i n t s ,  s o  I would p u t  u n c o n s t r a i n e d  o p t i m i z a t i o n  i n  a s  a  
f i r s t  subhead ing .  I would a l s o  i n c l u d e  dynamic programming 
a s  a  s e p a r a t e  s u b h e a d i n g . "  T h i s  same c r i t i c  would a l s o  add 
s i m u l a t i o n ,  w i t h  subhead ings  a u t o m a t i c  s i m u l a t i o n  and machine 
i n t e r a c t i o n .  
Others thought the treatment of optimization should be 
more detailed (e.g., include dynamic programming, graph theory, 
heuristic methods). They would also add sequential decisions. 
An opposite view was that optimization is possible only at 
very low levels, while another respondent wondered whether we 
would include "criticisms of optimization as a concept," and 
discuss alternatives. Several stated that Optimization had 
been covered adequately in the literature, and one considered 
the experimental approach for the design of complex systems 
very promising. 
The term "Experimental" in this section did not mean the 
same to all respondents; one respondent, for instance, inter- 
preted it in terms of large-scale social experiments, which he 
considered important. Some respondents felt that Qualitative 
Methods were "out of place in systems analysis," but would 
make an exception for scenario writing. 
II.C.6 Planning and Management Techniques (I: 50; M: 27; 
P: 8; E: 2) 
Several respondents found this section "an unsatisfactory 
and incomplete list of planning and management techniques"; 
one asked: "what about, say, gaining general acceptance of 
proposed solutions?" For another, the section appeared to be 
thin and lack homogeneity, but he was unable to offer an alter- 
native. Two would exclude it, while a third remarked that 
the topics together "merit a good, complete, and cohesive book. 
Existing publications are variable in quality." He suggested 
adding national planning and management, and multinational 
corporate planning and management. 
For another, Program-Oriented Planning and Budgeting is 
"surely outmoded." Suggested additions were manpower planning, 
phenomenon-oriented and project-oriented planning and manage- 
ment, human resource management, ergonomics, and management 
by objectives. One respondent asked why we chose regional and 
not, say*urban planning. For the respondents from the group 
PRACSYS, the topics of this section (with the exception of 
Regional Planning and Management) do not belong to systems 
analysis, but to its applications. 
II.C.7 Implementation Techniques (I: 52; M: 19; P: 12; 
E: 4) 
-
For some this topic was suitable only for the Handbook, 
while others would exclude it because they felt that 
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implementation is not a technique of systems analysis. One 
respondent found the approach "fairly traditional, suitable for 
hierarchical/authoritarian situations (or at least manipulative, 
e.g., reference to incentives at this late stage in a project)." 
The great importance of incentives was emphasized also by a 
U.S. respondent, who suggested that perhaps program evaluation 
should be added. 
In one opinion, the section is misplaced: "Implementation 
is part of systems analysis since the decision maker is part of 
the system being analyzed. Either the section refers solely 
to the introduction of specific computer programs--hardly worth 
a section of its own--or it is part of the art of systems anal- 
ysis." Another respondent would include design/selection of 
policy levers, and added: "In many instances the decision- 
making body has only partial influence and therefore (a) cannot 
specify in detail, (b) does not exert its influence by a single 
"plan" but by successive (adaptive) interventions." 
Additional topics suggested were program specification, 
design as an implementation process, simulation languages 
(general features), dialogue techniques for systems analysis, 
and global modeling (general features). 
General Comments on the Processes of Systems Analysis 
In addition to the detailed comments on specific items 
reported above, a number of respondents made observations of 
a more general nature. 
One respondent thought that the section should include a 
discussion of the general characteristics of the systems ana- 
lytic process (e.g.,its iterative nature, the interaction 
between analysis and judgment), and of the hierarchical nature 
of goals and objectives. 
One commentator referred to his previous comments on the 
lack of reference to the scientific method: "It needs to be 
made clear early on whether systems analysis is seen as a 
scientific activity, to what extent it uses the scientific 
method, and to what extent it perhaps goes beyond it. I think 
this links with the small attention at present given to 'vali- 
dation of models.' In a recent discussion of the relevance of 
scientific method in systems modeling there was general agree- 
ment that the most important single factor in successful 
operations research/systems analysis was continued criticism 
of theories, models, solutions--the attempt to disprove 'hypoth- 
eses' or to refute 'conjectures1--and that these ideas were 
central to the methods of science. On the other hand, many 
parts of systems analysis go beyond the scientific method. 
Whatever line is taken on this, it needs to be clearly and 
firmly dealt with." 
A suggestion was made that throughout this section a clear 
distinction should be made between courses of action available 
to the decision maker, and their outcomes; and the value that 
is placed by the decision maker on the outcome, which should be 
apparent in relation to his purpose.* 
This same respondent added: "The evaluation of implemented 
alternatives depends on establishing the values placed by the 
decision maker on achieving his purposes. Effectiveness, bene- 
fits, utility have all, ultimately, to be related to [the] pur- 
pose of the individual, organization, society." He also sug- 
gested dividing competitive system models (which he previously 
proposed as a possible addition) into two separate items, both 
specific examples of man-machine models: (1) interactive models 
in which the analyst and the decision maker are relating to each 
other through the medium of a "man-machine" model; and (2) con- 
flict and competitive models, and gaming models of all types as 
research tools in human behavior experiments.** 
Some points of general interest about Planning and Manage- 
ment Techniques were: "Many practising systems analysts have 
no knowledge of planning and management techniques, except for 
project control/PERT/cost estimation, because of deficient edu- 
cation in political/military history, macroeconomics, incompe- 
tence in handling statistics, unfamiliarity with econometrics. 
The problems which beset many serious systems management people 
and executive managements in practice today are most pronounced 
in (a) relating their organizations' plans to national plans or 
to the intervention or regulatory powers of governmental agen- 
cies, (b) planning and control of multi-national corporations, 
(c) influencing inflexible educational systems. Systems anal- 
ysis which ignores these problems in order to concentrate on 
(e.9.) Urban Planning will be abdicating its responsibilities. 
What is a systems description of the national transportation 
resources of a country taking into account regulatory agencies 
(e.g., C.A.B. in the U.S.A.)? Is the system inherently unstable? 
and why? How should it be planned and managed?" 
According to a U.K. commentator, a major step in publishing 
in this area would be case studies in the practice of systems 
analysis--not as a single project but as an ongoing activity. 
The work of the British National Coal Board, he feels, might 
be suitable here. 
One respondent's general comment was that this is a well- 
developed list: "My one concern is a slight emphasis on assess- 
ing benefits and output only in monetary terms. In some cases 
* 
From Russell Ackoff and Fred E. Emery, Purposeful Systems, 
Aldine Publishing Company, Chicago, 1972. 
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Based on the w ~ r k  of K.C. Bowen, a colleague of the 
respondent. 
t h i s  w i l l  be  i m p o s s i b l e ,  and i n  o t h e r s  n o t  s u f f i c i e n t .  I n  most 
major  sys tems  a n a l y s i s  s t u d i e s ,  t h e r e  w i l l  b e  human, s o c i a l ,  
p o l i t i c a l ,  and p e r h a p s  e n v i r o n m e n t a l  f a c t o r s  which w i l l  be  
impac ted  by t h e  s t u d y .  One o f  t h e  major  p rob lems  i n  sys tems  
a n a l y s i s  i s  t o  f i n d  means o f  a s s e s s i n g  t h e s e  q u a l i t a t i v e  f a c -  
t o r s  and weighing them a g a i n s t  t h e  q u a n t i t a t i v e  f a c t o r s  which 
a r e  u s u a l l y  s o  much e a s i e r  t o  d e a l  w i t h . "  
111. A p p l i c a t i o n s  o f  Systems A n a l y s i s  (I: 78 ;  M: 1 4 ;  P: 1; E:  0) 
One U . K .  r e s p o n d e n t  p roposed  a d d i n g  t h e  f o l l o w i n g  t o p i c s :  
o T e c h n o l o g i c a l  sys tems  
T r a n s p o r t a t i o n  ( l a n d / s e a / a i r )  
Communication ( t e l e c o m r n u n i c a t i o n / m e d i a / e n t e r t a i n m e n t )  
Automation ( a r t i f i c i a l  i n t e l l i g e n c e / r o b o t i c s )  
Defense and s u r v e i l l a n c e  
o Systems r e l i a b i l i t y  
R e l i a b i l i t y  a n a l y s i s  
F a u l t  d i a g n o s i s  
R e l i a b i l i t y  a l l o c a t i o n  and d e s i g n  
o Systems a s s u r a n c e  
S e l f - r e p a i r  and  main tenance  s y s t e m s  
L o g i s t i c  s u p p o r t  
I n t e g r a t e d  a s s u r a n c e  d e s i g n  
o O t h e r  a p p l i c a t i o n s  
Lega l  sys tems  
A r t s  ( k i n e t i c  a r t ,  c r i t i c a l  a n a l y s i s ,  music  s y n t h e s i s )  
H i s t o r i c a l  a n a l y s i s .  
Another  p o i n t e d  o u t  t h a t  t h e  l i s t  proposed  i n  t h e  o u t l i n e  
i s  n o t  t h e  o n l y  way t o  c l a s s i f y  a p p l i c a t i o n s .  I t  might  be 
b e t t e r  t o  c l a s s i f y  by t h e  t y p e  o f  s y s t e m ,  i - e . ,  by t h e  t y p e  
o f  g o a l ,  o r  t h e  way i n  which it i s  o r g a n i z e d .  He t h o u g h t  t h a t  
p e r h a p s  one s h o u l d  d i s t i n g u i s h  between g o a l - s e e k i n g  s y s t e m s ,  
e . g . ,  a  r e g i o n a l  p l a n n i n g  a u t h o r i t y ;  and  t h o s e  e l e m e n t s  o f  
such  sys tems  which c a n  be  i s o l a t e d ,  e . g . ,  a  t r a n s p o r t a t i o n  
sys tem.  
Some r e s p o n d e n t s  would d i v i d e  B i o l o g i c a l  and Medical  Systems 
i n t o  i t s  two s e p a r a t e  components and  d e l e t e  I n t e g r a t e d  Systems.  
One remark was: "Al l  r e a l l y  i n t e r e s t i n g  s y s t e m s  a r e  I i n t e -  
g r a t e d 1 - - p e r h a p s  i t  i s  a  m a t t e r  o f  d e g r e e . "  O t h e r s  found t h e  
t o p i c  F u n c t i o n a l  Systems a  l i t t l e  vague.  
There  were some c o m p l a i n t s  of  o v e r l a p  and s u g g e s t i o n s  t o  
e x c l u d e  Human and  S o c i e t a l  Sys tems ,  a s  w e l l  a s  B i o l o g i c a l  and 
Medical  Systems.  One o p i n i o n  was t h a t  I n d u s t r i a l  Systems i s  
a l r e a d y  c o v e r e d  under  Economic Sys tems ,  I n t e g r a t e d  Sys tems ,  and 
F u n c t i o n a l  Sys tems .  
One comment was t h a t  I n f o r m a t i o n  Systems and Computers 
shou ld  be  r a t e d  a s  M ( m o d e r a t e l y  i m p o r t a n t )  b e c a u s e  t h e  f i e l d  
is  a l r e a d y  w e l l  covered  and is  chang ing  t o o  f a s t  f o r  any book 
t o  remain  d e f i n i t i v e  f o r  l o n g ;  s i m i l a r l y ,  F u n c t i o n a l  Systems 
s h o u l d  be r a t e d  a s  P  ( p o s s i b l y  i n c l u d e )  b e c a u s e  t h i s  a r e a  i s  
t o o  g e n e r a l  f o r  c o h e s i v e  t r e a t m e n t .  
Under Human and S o c i e t a l  Systems one a n a l y s t  would i n c l u d e  
s o c i a l  s e r v i c e s  and c r i m i n a l  j u s t i c e  s y s t e m s ;  under  Economic 
Systems,  bank ing ,  f i n a n c e ,  and i n s u r a n c e ;  a u t o m a t i o n  he t h o u g h t  
s h o u l d  be d i s c u s s e d  under  I n f o r m a t i o n  Sys tems ;  t r a n s p o r t a t i o n -  
energy-urban  and r e g i o n a l  p l a n n i n g  c o u l d  be  t r e a t e d  a s  examples  
o f  I n t e g r a t e d  Systems,  w h i l e  d i s p o s a l  sys tems  and d e c i s i o n -  
making s y s t e m s  would be good examples  o f  F u n c t i o n a l  Systems.  
H e  a l s o  s u g g e s t e d  chang ing  B i o l o g i c a l  and Medical  Systems t o  
human b e h a v i o r ,  model ing o f  p s y c h o l o g i c a l  f u n c t i o n s .  
A s e p a r a t e  s e c t i o n  on t r a n s p o r t a t i o n  s y s t e m s  was a l s o  
s u g g e s t e d .  S t i l l  a n o t h e r  a n a l y s t  t h o u g h t  t h a t  a l m o s t  a l l  t h e s e  
t o p i c s  a r e  i m p o r t a n t :  "The problem i s  t o  g e t  a  number o f  good 
e x a m p l e s . "  Concern ing  I n t e g r a t e d  Systems:  " I t  i s  p r o b a b l y  
g o i n g  t o  be  h a r d  h e r e . "  F o r  F u n c t i o n a l  Systems:  "Perhaps  some 
o f  t h e  most i n t e r e s t i n g  examples  h e r e  a r e  i n  t h e  m i l i t a r y  a r e a .  
Is t h i s  o u t  o f  bound?" 
111.1 Resources  and Environment ( I :  69;  M: 1 2 ;  P: 5;  E: 1) 
A r e l a t i v e l y  l a r g e  number o f  r e s p o n d e n t s  (19)  were  a g a i n s t  
t h e  i n c l u s i o n  o f  C l i m a t e .  ( F o r  example: "What can  you do a b o u t  
c l i m a t e ? " )  One commentator t h o u g h t  t h a t  it might  be  n e c e s s a r y  
t o  l i m i t  t h e  c o n s i d e r a t i o n s  t o  problems o f  p o s s i b l e  i m p a c t s  o f  
a n t h r o p o g e n i c  f a c t o r s  on g l o b a l  c l i m a t e  and  t h e  s t u d y  o f  c l i m a t e  
f o r  r e l i a b l e  f o r e c a s t i n g  and p r e d i c t i o n .  O t h e r s  would l i k e  t o  
s e e  a  d i s c u s s i o n  o f  impac t  a s s e s s m e n t ,  w i t h  examples ,  and some 
remarked t h a t  s o l a r  e n e r g y  s h o u l d  be  g i v e n  e x t e n s i v e  t r e a t m e n t .  
S e v e r a l  r e s p o n d e n t s  found Environment t o o  b road  and i n d i -  
c a t e d  t h a t  it s h o u l d  be  more p r e c i s e l y  s p e c i f i e d ,  e . g . ,  a i r  
management, l a n d  u s e ,  r e c y c l i n g ,  mar ine  env i ronment ,  g l o b a l  
r e s o u r c e  management, e t c .  
Another  o p i n i o n  was t h a t ,  u n l e s s  t h e s e  f i e l d s  a r e  r e l a t e d  
t o  human and s o c i e t a l  s y s t e m s ,  t h e  d e c i s i o n  o r i e n t a t i o n  o f  
s y s t e m s  a n a l y s i s  w i l l  be  m i s s i n g .  A number o f  a d d i t i o n s  were  
p roposed :  t e c h n o l o g i c a l  f o r e c a s t i n g ,  t e c h n o l o g i c a l  a s s e s s -  
ment,  human r e s o u r c e s  and human s y s t e m s ,  i n c l u d i n g  e d u c a t e d  
manpower, s i n c e  t h i s  c a n  b e  a  d e t e r m i n i n g  f a c t o r  i n  t h e  imple- 
m e n t a t i o n  o f  change.  
One r e s p o n d e n t  would e x c l u d e  Minera l  and Energy R e s o u r c e s ,  
C l i m a t e ,  and A g r i c u l t u r e ,  w h i l e  a n o t h e r  c o n s i d e r e d  A g r i c u l t u r e  
t h e  most i m p o r t a n t  i t e m  i n  t h i s  s e c t i o n .  
111 .2  Human and S o c i e t a l  Systems ( I :  65; M: 17;  P: 3;  E :  2)  
Housing,  w i t h  14 r e s p o n d e n t s  r a t e d  "No,"  r e c e i v e d  t h e  
l a r g e s t  number o f  n e g a t i v e  v o t e s  among t h e  p o t e n t i a l  a p p l i c a -  
t i o n  a r e a s  c o n s i d e r e d  h e r e .  Research and Development was 
a l s o  viewed c r i t i c a l l y  (11 "No" r a t i n g s )  . 
Two main a r e a s  f o r  s y s t e m s  a n a l y t i c  work were i d e n t i f i e d  
f o r  T r a n s p o r t a t i o n :  i n d i v i d u a l  modes, e . g . ,  r a i l r o a d s ,  a i r l i n e s ,  
p i p e l i n e s ,  h ighways,  e t c . ;  and  i n t e g r a t e d  s y s t e m s ,  i n c l u d i n g  
d i f f e r e n t  modes, optimum mixes ,  e t c . ,  where  l i t t l e  s y s t e m s  ana-  
l y t i c  work h a s  been done.  A s u g g e s t i o n  f o r  Communications was 
t o  " a d d r e s s  t h e  problems of  i n t e r n a t i o n a l  o r g a n i z a t i o n  v e r s u s  
n a t i o n a l  and  r e l a t e  [them] t o  t r a n s p o r t a t i o n .  " One r e s p o n d e n t  
p roposed  t o  t r e a t  p u b l i c  o p i n i o n  " a s  a  s y s t e m . "  
The o b s e r v a t i o n s  were made t h a t  Housing,  T r a n s p o r t a t i o n ,  
and Communications a r e  n o t  e a s i l y  s e p a r a b l e  from urban  and 
r e g i o n a l  p l a n n i n g ,  and t h a t  t h e s e  t o p i c s ,  w i t h  t h e  a d d i t i o n  o f  
E d u c a t i o n ,  a r e  subsys tems  and  c a n n o t  b e  d i s c u s s e d  i n  i s o l a t i o n .  
O t h e r s  were  s k e p t i c a l  a b o u t  t h e  i n c l u s i o n  o f  E d u c a t i o n ;  one  
c r i t i c  warned t h a t  w h i l e  a  l o t  o f  work h a s  been  done h e r e ,  
most o f  it seems t o  b e  r a t h e r  p o o r .  
Among a d d i t i o n a l  s u g g e s t e d  t o p i c s  were:  s o c i a l  s e c u r i t y  
s y s t e m s ,  s o c i a l  s e r v i c e s ,  c r i m i n a l  j u s t i c e  s y s t e m s ,  i n t e r n a t i o n a l  
r e l a t i o n s ,  u rban  s e r v i c e  s y s t e m s ,  government s y s t e m s ,  p o l i c e  
s y s t e m s ,  and p o l i t i c a l  sys tems .  
111 .3  Economic Systems ( I :  67; M: 17;  P: 2;  E :  1) 
The i t e m s  w i t h  t h e  h i g h e s t  number o f  n e g a t i v e  r a t i n g s  were 
I n t e r n a t i o n a i  Trade and Economics j 1 3 ) ,  and P l a n n i n g ,  Develop- 
ment and Management o f  Economic O r g a n i z a t i o n s  (11). One o p i n i o n  
was t h a t  t h e r e  i s  i n s u f f i c i e n t  m a t e r i a l  i n  t h e  a r e a  d e s c r i b e d  
by t h e  l a t t e r  i t e m .  Another  r e s p o n d e n t  o b j e c t e d  t o  t h e  i n c l u -  
s i o n  of  "economic" i n  t h e  s e c t i o n  head ing :  "Of c o u r s e  t h e r e  
a r e  economic a s p e c t s ,  t h e r e  a r e  a l s o ,  e . g . ,  b e h a v i o r a l  a s p e c t s .  
To a s s i g n  a  s p e c i a l  r o l e  t o  economic a s p e c t s  i s  a  n e g a t i o n  o f  
t h e  s y s t e m s  a p p r o a c h . "  A t h i r d  a s k e d :  "What is  a n  economic 
o r g a n i z a t i o n ? "  
One r e s p o n d e n t  was n o t  c e r t a i n  where t h e  i m p o r t a n t  problems 
o f  s p a t i a l  a n a l y s i s  o f  economic s y s t e m s  would f i t  i n  t h e  o u t l i n e .  
The u t i l i t y  o f  c y b e r n e t i c  models i n  t h e  a r e a  o f  n a t i o n a l  economic 
p l a n n i n g  was s t r e s s e d  by one a n a l y s t ,  w h i l e  s t i l l  a n o t h e r  s t a t e d :  
"The r o l e  o f  government i n  t h e  economic s y s t e m  i s  a n  i m p o r t a n t  
t o p i c .  " 
111 .4  I n d u s t r i a l  Systems ( I :  5 8 ;  M :  23; P :  5 ;  E :  1) 
Some r e s p o n d e n t s  o b j e c t e d  t o  a  s e p a r a t e  t r e a t m e n t  o f  Indus -  
t r i a l  S e c t o r s ;  f o r  i n s t a n c e :  " I  am n o t  s u r e  t h a t  i t  i s  i n t e r e s t i n g  
t o  compare t h e  c o a l  i n d u s t r y  i n  one c o u n t r y  w i t h  t h a t  i n  a n o t h e r ;  
what  i s  i n t e r e s t i n g  i s  how d i f f e r e n t  t y p e s  o f  o r g a n i z a t i o n  o p e r a t e ,  
e . g . ,  c e n t r a l i z e d  v e r s u s  d e c e n t r a l i z e d . "  
Among s p e c i f i c  s u g g e s t i o n s  f o r  a d d i t i o n s  were:  i n d u s t r i e s - -  
p h a r m a c e u t i c a l ,  p a p e r ,  and p r i n t i n g ;  communication media con- 
s t r u c t i o n - - t e l e v i s i o n ,  t e l e p h o n e ,  d a t a  t r a n s m i s s i o n  ( w i t h  t h e  
o p i n i o n  t h a t  i n  t h e  f u t u r e  t h i s  s e c t o r  w i l l  b e  i n  c o m p e t i t i o n  
w i t h  t h a t  o f  t r a n s p o r t a t i o n  v e h i c l e  p r o d u c t i o n ) ;  machine t o o l s ;  
c h e m i c a l  p l a n t s ;  and e n e r g y .  
One r e s p o n d e n t  u rged  u s  t o  emphas ize  o r g a n i z a t i o n  a s  w e l l  
a s  p l a n n i n g  and management, w h i l e  a  second  added t h e  theme o f  
human s a t i s f a c t i o n  and f u l f i l l m e n t  i n  work. 
111.5 B i o l o g i c a l  and Medical  Systems ( I :  48; M: 28; P: 8 ;  
E: 3 )  
-
S e v e r a l  i t e m s  i n  t h i s  s e c t i o n  r e c e i v e d  a  l a r g e  number of  
"No" r a t i n g s :  E lementa ry  B i o l o g i c a l  Systems (201,  B i o n i c s  ( 1 9 ) ,  
A r t i f i c i a l  I n t e l l i g e n c e  ( 1 4 ) ,  Human Bio logy  and Psychology ( 1 4 ) .  
The r e a s o n s  a r e  w e l l  summarized by t h e  f o l l o w i n g :  " . . . o n l y  a s  
Handbook e n t r i e s .  The f i e l d s  a r e  t o o  s p e c i a l i z e d  and e i t h e r  
t o o  we l l -covered  o r  t o o  w e l l - u n d e r s t o o d  t o  m e r i t  s p e c i a l  c l a i m s  
by s y s t e m s  a n a l y s i s - - u n l e s s  it i s  a c c e p t e d  t h a t  c y b e r n e t i c s  is  
t h e  same t h i n g . "  I n  a  s i m i l a r  v e i n ,  a n o t h e r  w r o t e :  "I  am n o t  
s u r e  how much s p a c e  s h o u l d  be  g i v e n  t o  t h e s e  s y s t e m s - - i t  
depends [on]  how much l i g h t  t h e  m a t e r i a l  s h e d s  on o t h e r  s y s -  
t e m s  a r e a s .  E s p e c i a l l y  t r u e  o f  human b i o l o g y  and psycho logy ,  
e . g . ,  we d o  n o t  go i n t o  d e t a i l s  a b o u t  p u r e l y  p h y s i c a l ,  e n g i -  
n e e r i n g ,  o r  c h e m i c a l  s y s t e m s . "  Also:  "Some o f  t h e  h a r d e s t  
a n a l y t i c a l  problems i n  a l l  b r a n c h e s  o f  b i o l o g y  a r e  c h a r a c t e r -  
i s t i c  o f  t h o s e  o f  many o t h e r  d i s c i p l i n e s . "  Another  would 
emphasize  t h e  r e l a t i o n s h i p  between human b i o l o g y  and  s o c i a l  
s y s t e m s .  
C o n s i d e r a b l e  i n t e r e s t  was shown i n  Medical  Systems and 
H e a l t h  Care:  D i a g n o s t i c  and Trea tment  Techn iques  f o r  t h e  
I n d i v i d u a l  ( w i t h  t h e  h i g h e s t  number o f  "Yes" r a t i n g s  i n  t h e  
s e c t i o n :  6 7 ) ,  a l t h o u g h  one commentator was q u i c k  t o  p o i n t  o u t :  
" S o c i e t a l ,  m e d i c a l  and h e a l t h  c a r e  s y s t e m s  a r e  a l s o  r e l e v a n t  
a r e a s .  " 
One r e s p o n d e n t  would l i k e  t o  s e e  d e t a i l e d  t r e a t m e n t s  o f  
m e d i c a l  c a r e  d e l i v e r y  s y s t e m s :  p l a n n i n g  and r e s o u r c e  a l l o c a -  
t i o n  w i t h i n  and between s p e c i a l t i e s ,  p o p u l a t i o n  g r o u p s ,  and 
c h r o n i c / a c u t e  c a r e ;  e v a l u a t i o n  of  medica l  sys tems :  c r i t e r i a  
and measurement .  To t h e s e  p r o p o s a l s ,  o t h e r s  added m e d i c a l  
i n f o r m a t i o n  s y s t e m s ,  h e a l t h  c a r e  e x p e c t a t i o n s ,  and g e n e r a l  
b i o l o g i c a l  t h e o r y .  
111.6 I n f o r m a t i o n  Systems and Computers ( I :  57; M: 23;  
P: 5; E: 2 )  
Computer Systems r e c e i v e d  t h e  l a r g e s t  number o f  n e g a t i v e  
r a t i n g s  ( 1 5 ) .  There  seemed t o  be  a  g e n e r a l  f e e l i n g  t h a t ,  a s  
one  r e s p o n d e n t  e x p r e s s e d  i t ,  "These  i t e m s  a r e  e i t h e r  concerned  
w i t h  t e c h n i c a l  p rob lems ,  o r  e l s e  t h e  s t u d i e s  a r e  subsumed w i t h i n  
i n f o r m a t i o n  t h e o r y . "  A l s o ,  t h e  t r e a t m e n t  o f  Telecommunicat ion 
Systems and Computer Networks a s  w e l l  a s  Computer Systems s h o u l d  
n o t  b e  o r i e n t e d  t o  t e c h n o l o g i e s :  "The f i e l d  i s  c h a n g i n g  t o o  
f a s t " ;  "Handbook e n t r y  o n l y  f o r  e a c h " ;  and "There  a r e  many 
r e a d i l y  a v a i l a b l e  good s o u r c e s  o f  i n f o r m a t i o n . "  
One r e s p o n d e n t  was a g a i n s t  t h e  i n c l u s i o n  o f  Management 
I n f o r m a t i o n  Systems b e c a u s e  " I n  my o p i n i o n ,  no r e a l  s u c c e s s  
a c h i e v e d  s o  f a r , "  w h i l e  a  second  s t a t e d  t h a t  u t i l i z a t i o n  o f  
computer  ne tworks  w i t h  t e r m i n a l s  would be  u s e f u l  f o r  c i t i z e n  
p a r t i c i p a t i o n  i n  t h e  e x e c u t i o n  o f  s y s t e m s  a n a l y s i s .  
Sugges ted  a d d i t i o n s :  o r g a n i z a t i o n  o f  i n f o r m a t i o n  p r o c e s s -  
i n g ,  computer-a ided d e s i g n ,  a u t o m a t a ,  a u t o m a t i o n ,  a r t i f i c i a l  
i n t e l l i g e n c e ,  and i n f o r m a t i o n  s y s t e m s  i n  r e l a t i o n  t o  managers '  
work s a t i s f a c t i o n  and f u l f i l l m e n t .  
111.7  I n t e g r a t e d  Systems ( I :  57; M: 18;  P: 7; E: 5 )  
The r e s p o n d e n t s  who commented on t h i s  s e c t i o n  were  c r i t i c a l .  
Thus,  f o r  one  a n a l y s t ,  " . . . t h e  t i t l e  i s  m i s l e a d i n g " ;  f o r  a n o t h e r ,  
"There  i s  a  much g r e a t e r  v a r i e t y  o f  i n t e r e s t i n g  c o m b i n a t i o n s " ;  
and f i v e  r e s p o n d e n t s  would e x c l u d e  t h e  e n t i r e  s e c t i o n .  One 
would p r e f e r  " t o  s e e  t h e s e  s y s t e m s  d e f i n e d  by r e f e r e n c e  t o  
' i s s u e s '  r a t h e r  t h a n  t o  what  t h e y  c o n t a i n ,  e . g . ,  h e a l t h  a s  a n  
i s s u e  would p e n e t r a t e  i n t o  some ( b u t  n o t  a l l )  a s p e c t s  o f  
i n d u s t r y ,  p o p u l a t i o n ,  h o u s i n g ,  e d u c a t i o n ,  e t c . ,  a s  w e l l  a s  
h e a l t h  c a r e .  " 
A l a r g e  number o f  "No" r a t i n g s  were  r e c e i v e d  f o r  Globa l  
Modeling and  T e r r i t o r i a l - I n d u s t r i a l  Complexes (10) . S e v e r a l  
r e s p o n d e n t s  were  s k e p t i c a l  a b o u t  g l o b a l  model ing;  one  t h o u g h t  
t h a t  t h e  t o p i c  i s  " t o o  complex t o  be  s u c c e s s f u l ;  a n o t h e r  would 
e x c l u d e  i t  because  it i s ,  t o  h i s  mind, a  t e c h n i q u e  and n o t  an 
a r e a  o f  a p p l i c a t i o n .  But  one r e s p o n d e n t  would e x c l u d e  every-  
t h i n g  e x c e p t  f o r  g l o b a l  model ing,  i f  t h e  t o p i c  were  t r e a t e d  
w i t h  c a r e ,  and added:  " . . . b u t  do n o t  h a n d l e  t h i s  s u b j e c t  t o o  
e a r l y  i n  a  Handbook:" Another  v o t e d  "No" on t h e  e n t i r e  s e c t i o n ,  
e x c e p t  f o r  g l o b a l  model ing.  
O t h e r s  would add soc ioeconomic  s y s t e m s  and t h e  theme e n v i r o n -  
ment-work-leisure-income-quality o f  l i f e ,  w h i l e  one  r e s p o n d e n t  
s u g g e s t e d  energy-environment-industry a s  w e l l  a s  zero-growth 
p rob lems  and p r e d i c t i o n s  o f  w o r l d  p o p u l a t i o n  development .  
111.8 F u n c t i o n a l  Systems ( I :  4 2 ;  M: 2 2 ;  P: 14;  E: 9 )  
The p a u c i t y  o f  comments and r e l a t i v e l y  s m a l l  number o f  
I r a t i n g s  ( v e r y  i m p o r t a n t ,  d e f i n i t e l y  i n c l u d e )  r e v e a l  a  sub-  
s t a n t i a l  l a c k  o f  i n t e r e s t  i n  t h i s  t o p i c .  The g e n e r a l  f e e l i n g  
i s  p r o b a b l y  b e s t  e x p r e s s e d  by t h e  r e s p o n d e n t  who s t a t e d :  " I  
d o  n o t  r e a l l y  u n d e r s t a n d  t h i s  s e c t i o n - - t h e s e  s y s t e m s  sound 
r a t h e r  s i m i l a r  t o  one a n o t h e r  b u t  f a r  from a comple te  o r  c l e a r  
c a t e g o r y . "  One r e s p o n d e n t  s u g g e s t e d  t h a t  F u n c t i o n a l  Systems 
be  t r e a t e d  i n  t h e  c o n t e x t  o f  c a s e  s t u d i e s .  Two s a i d  t h a t  
t h e y  d i d  n o t  u n d e r s t a n d  t h e  meaning o f  M o n i t o r i n g  Systems.  
A d d i t i o n a l  s u g g e s t e d  t o p i c s  w e r e :  m a r k e t i n g  s y s t e m s ,  
d i s p o s a l  sys tems  ( w a s t e ,  s e w a g e ) ,  and dec i s ion-making  sys tems  
( b e h a v i o r a l ,  p u r p o s e f u l )  . 
G e n e r a l  Comments o n  A p p l i c a t i o n s  o f  Systems A n a l y s i s  
The most e x t e n s i v e  g e n e r a l  comments on t h e  A p p l i c a t i o n s  
s e c t i o n  of t h e  o u t l i n e  were o f f e r e d  by a  U . K .  r e s p o n d e n t .  H i s  
main p o i n t s  were:  "I am w o r r i e d  t h a t  s y s t e m s  a n a l y s i s  w i l l  
p r e m a t u r e l y  a c q u i r e  l i m i t l e s s  p r e t e n s i o n s  which a r e  i n s u p p o r t -  
a b l e  ... a t t e m p t i n g  t o  embrace t o o  many s p e c i a l i z e d  o r  d i f f i c u l t  
f i e l d s  .... The p r i n c i p a l  need i s  f o r  s y s t e m s  a n a l y s i s  t o  pro-  
v i d e  ' o v e r v i e w '  models o r  c o n c e p t s  i n  t h e  ' i n t e g r a t e d  s y s t e m s '  
manner b e c a u s e  it i s  t h e  i n t e g r a t i o n  t h a t  i s  s o  much l a c k i n g .  
Even the structure of this questionnaire reflects some tendency 
towards decomposition which I found unpalatable. E.g., how 
urban planning, transportation systems planning, communications 
planning can be sensibly separated and not related to land use 
(agriculture, etc. l and population I do not know. Clearly this 
is what is done now, but the results are frightful. A s t a r t  
w i t h  some i n t e g r a t e d  even  i f  h i g h l y - a g g r e g a t e d  sys tem models i s  
d e s i r a b l e  and a  ( p o l e m i c a l )  t r a c t  might  be a  good i d e a "  ( i t a l i c s  
added)  . 
A number o f  s u g g e s t i o n s  f o r  a d d i t i o n a l  t o p i c s  were made: 
t r a n s p o r t a t i o n  ( l a n d ,  r o a d ;  l a n d ,  t r a c k e d ;  w a t e r ,  c a n a l / i n l a n d ;  
a i r  t r a f f i c  s y s t e m s ;  s e a ,  f r e i g h t  c o n t a i n e r i z a t i o n ;  e n e r g y  and 
l a n d  r e q u i r e m e n t s ) ;  t e c h n o l o g i c a l  s y s t e m s ;  sys tems  r e l i a b i l i t y ;  
sys tems  a s s u r a n c e ;  o t h e r  a p p l i c a t i o n s  ( l e g a l  s y s t e m s ,  a r t s ,  
h i s t o r i c a l  a n a l y s i s ) .  Other  s u g g e s t e d  a d d i t i o n s  were  f o r :  
p r o t e c t i o n  sys tems  ( p o l i c e  s y s t e m s ,  p o l i c e  and i n f o r m a t i o n  n e t -  
works ,  e t c . ) ;  w e l f a r e  and h e a l t h  c a r e  s y s t e m s ;  s y s t e m s  a n a l y s i s  
a p p l i e d  t o  " g h e t t o "  s i t u a t i o n s ,  t o  problems o f  d e v e l o p i n g  
c o u n t r i e s ,  t o  n a t i o n a l  d e f e n s e ,  and t o  peace  p r o t e c t i o n .  
One r e s p o n d e n t  emphasized a  p o i n t  made e a r l i e r  t h a t ,  s i n c e  
t h e  a n a l y s i s  o f  s o c i a l  sys tems  i s  p a r t i c u l a r l y  d i f f i c u l t ,  we 
s h ~ u l d  i n c l u d e  many examples  o f  a n a l y s i s  o f  t h i s  t y p e  i n  t h e  
S e r i e s  and Handbook. Another  commentator would a r r a n g e  c a s e  
s t u d i e s  a c c o r d i n g  t o  d i f f e r e n t  t y p e s  o f  a n a l y t i c  p rob lems ,  
r a t h e r  t h a n  by  a r e a s  o f  a p p l i c a t i o n .  
I V .  R e f e r e n c e  M a t e r i a l s  ( I :  52; M: 27; P: 1 0 ;  E: 2 )  
I V . l  G l o s s a r i e s  ( I :  42; M: 25; P: 8 ;  E: 1 2 )  
IV.2 B i b l i o g r a p h i e s  ( I :  53; M: 21;  P: 4 ;  E: 9 )  
IV.3 D i r e c t o r i e s  ( I :  30 ; M: 30; P: 1 6 ;  E: 11) 
A s  t h e  d i s t r i b u t i o n  o f  t h e  r a t i n g s  s u g g e s t s ,  t h e  o v e r a l l  
r e s p o n s e  was less t h a n  e n t h u s i a s t i c .  Most comments r e f e r r e d  
t o  D i r e c t o r i e s .  While one  a n a l y s t  t h o u g h t  t h a t  d i r e c t o r i e s  o f  
i n d i v i d u a l s  a c t i v e  i n  sys tems  a n a l y s i s  would b e  v e r y u s e f u l ,  
a  c o n t r a r y  o p i n i o n  was t h a t  such  d i r e c t o r i e s  w i l l  n o t  b e  t o o  
u s e f u l  t o  p r a c t i t i o n e r s ,  and " w i l l  b e  a  headache  t o  m a i n t a i n . "  
S i m i l a r  o p i n i o n s  were e x p r e s s e d  by  o t h e r s :  "A c i t a t i o n  i n d e x  
migh t  b e  more u s e f u l  i n  p r a c t i c e  t h a n  d i r e c t o r i e s " ;  "The i n s t i -  
t u t i o n s  would h o p e f u l l y  remain f a i r l y  c o n s t a n t ,  b u t  i n d i v i d u a l s  
might  w e l l  n o t " ;  " S i n c e  sys tems  a n a l y s i s  i s  a  team e f f o r t  it 
seems i n v i d i o u s  t o  name i n d i v i d u a l s .  The i n s t i t u t i o n a l  s e t t i n g  
is a  s t r o n g  f a c t o r .  Also ,  ment ion o f  i n d i v i d u a l s  r a i s e s  q u e s t i o n s  
o f  s t a n d a r d s  of competence";  and "Change t o o  q u i c k l y  t o  b e  k e p t  
up t o  d a t e .  B e t t e r  t o  c o n s u l t  i n s t i t u t i o n ' s  membership l i s t s . "  
One commentator ,  however,  t h o u g h t  t h a t  it might  b e  i n t e r e s t i n g  
t o  t r y .  D i r e c t o r i e s  of d a t a  s o u r c e s  were a l s o  s u g g e s t e d .  
O t h e r  comments were:  "The b i b l i o g r a p h i e s  might  u s e f u l l y  
b e  c l a s s i f i e d  by ( a )  s u b j e c t  a r e a ,  ( b )  d a t e  o f  p u b l i c a t i o n ,  
w i t h  some form o f  keyword i n d e x  b a s e d  on t h e  t i t l e s .  I t  would 
b e  advan tageous  i f  t h e s e  were s u p p l i e d  ( a n n u a l l y  o r  s e m i -  
a n n u a l l y )  by supp lements  i n  m i c r o f i l m  t h r o u g h  an i n t e l l i g e n t  
t e r m i n a l  ( e . g . ,  t h e  3M's sys tem)  .... The d i r e c t o r i e s  o f  i n s t i -  
t u t i o n s  s h o u l d  g i v e  i n f o r m a t i o n  on s i z e  and i f  p o s s i b l e  main 
a r e a s  o f  i n t e r e s t .  However, a s  IFORS and IFAC a r e  i n t e r e s t e d  
i n  a l m o s t  e v e r y t h i n g  d e f i n e d  a s  s y s t e m s  a n a l y s i s  i n  t h i s  ques-  
t i o n n a i r e ,  t h e r e  w i l l  b e  p rob lems ."  

STATISTICAL ANALYSIS 
Of the approximately 160 respondents, only 8 7  filled out 
the questionnaire in sufficient detail to enable a statistical 
analysis. Of the others, approximately 60 responded by letter 
alone (including all except one respondent from the United 
States, where the NMO distributed letters raising key questions 
in 'place of the questionnaire). Thus, unfortunately, the 87  
replies analyzed in this section represent only a partial cross- 
section of the responses. 
A simple inspection of the tabulated responses (Table 1, 
page 4) shows that although a majority favored retention of 
every section and item, there were clear differences in the 
enthusiasm with which the various items were endorsed. For 
further insight, two types of statistical analysis* were applied 
to the importance ratings associated with the 30 second-level 
items (designated with arabic numerals) tabulated in Table 1. 
The first type was designed to establish a concordance rating 
or measure of agreement among the respondents; the second, to 
divide the respondents into groups having similar opinions. 
The approach used to establish the concordance was defined 
with the help of the Institute of Control Sciences (USSR, Moscow) 
L1,21 and adapted for use with the Survey Project questionnaire 
[3]. The results are presented in Table 2. Since a concordance 
of 0.4 represents a high degree of agreement, this analysis 
indicates substantial consensus among the respondents. 
The degree of agreement among the respondents, however, 
is only one aspect of interest. It is also interesting to 
note the geographic origins of the experts and their fields 
of specialization. Indeed, because of the international and 
interdisciplinary character of the proposed IIASA publications, 
it is of importance to investigate whether the national origin 
of the respondents and their fields of specialization signifi- 
cantly influenced the responses and thus the conclusions with 
respect to the content and structure of the state-of-the-art 
publications. 
* 
This section was prepared with substantial help from 
A. P. Iastrebov (USSR). 
Table 2. Statistical analysis of completed questionnaires ( N =  87). 
Concor- 
dancea 
V 
.0840 
.I164 
.4060 
.0632 
.I960 
.I347 
.0805 
,2330 
.2457 
.I101 
.4514 
.3715 
.3021 
.5899 
.3436 
.2975 
.3715 
.2475 
.2348 
Main Sections of 
the Outline 
I. Foundations 
11. Processes 
A. Art 
B. Methodology 
C. Techniques 
Importance b 
1 2 3 4  
36 28 15 8 
40 24 19 4 
62 18 5 2 
29 31 20 7 
45 30 8 4 
43 24 14 6 
36 28 13 10 
51 22 11 3 
53 29 9 6 
40 25 16 6 
65 14 5 3 
60 19 6 2 
55 23 7 2 
71 14 0 2 
57 24 3 3 
54 25 6 2 
60 19 6 2 
50 27 8 2 
52 19 12 4 
b Importance 
1 2 3 4  
52 31 7 3 
80 9 2 2 
56 26 7 4 
76 10 3 4 
75 12 3 3 
Concor- 
dancea 
V 
.2406 
.6670 
.2643 
.5764 
.5588 
Subsections of the Outline 
1. Development of Systems Analysis 
2. Meanings of Systems Analysis 
3. Bases of Systems Analysis 
4. Philosophical Aspects 
5. Human and Social Aspects 
1. Features of Systems Analysis 
2. Types of Systems Analysis 
3. Stages of Systems Analysis 
4. Case Studies 
5. General Guidelines 
1. Basic Concepts and Methods of 
Decision-Making Theory 
2. Analytical Frameworks for 
Practical Decision Making 
1. Description Techniques 
2. Modeling Techniques 
3. Forecasting Techniques 
4. Measurement Techniques 
5. Synthesis. Design, and Optimi- 
zation Techniques 
6. Planning and Management Techniques 
7. Implementation Techniques 
Table 2 (continued) 
a ~ h e  range of concordance is between 0 (complete disagreement) and 1 (complete agreement). 
b ~ h e  importance rating reflects relative emphasis to be given to sections and subsections, possible number of volumes 
or articles to be devoted to the various sections, and number of contributors to the separate subsections to ensure Suffi- 
cient coverage. Importance ratings are 1 (I, Very important), 2 (M, Moderately important), 3 (P, Possibly include), and 
4 (E, Exclude). 
Main Sections of 
the Outline 
111. Applications 
IV. Reference Mate- 
rials 
Concor- 
dancea 
V 
.6349 
.2138 
Importance b 
1 2  3 4  
78 14 1 0 
52 27 10 4 
9
Mean Value: V = .4508 
Importance b 
1 2 3 4  
69 12 5 1 
65 17 3 2 
67 17 2 1 
58 23 5 1 
48 28 8 3 
57 23 5 2 
57 18 7 5 
42 22 14 9 
42 25 8 12 
53 21 4 9 
Subsections of the Outline 
1. Resources and Environment 
2. Human and Societal Systems 
3. Economic Systems 
4. Industrial Systems 
5. Biomedical Systems 
6. Information Systems and Computers 
7. Integrated Systems 
8. Functional Systems 
1. Glossaries 
2. Bibliographies 
30 30 16 11 
Concor- 
dancea 
V 
.5353 
.4641 
.SO92 
.3570 
.2235 
.3373 
.3091 
.I115 
-1241 
.2563 
3. Directories 
Mean Value: V = .2719 
.0502 
A g r o u p i n g  p r o c e d u r e  was used  t o  d e t e r m i n e  whe ther  respon-  
d e n t s  o f  t h e  same n a t i o n a l  o r i g i n  o r  f i e l d  o f  s p e c i a l i z a t i o n  
t e n d e d  t o  h o l d  t h e  same views w i t h  r e s p e c t  t o  sys tems  a n a l y s i s .  
I n  u s i n g  t h i s  p r o c e d u r e  it was assumed t h a t  i f  t h e  n a t i o n a l  
o r i g i n s  and f i e l d s  o f  s p e c i a l i z a t i o n  i n f l u e n c e d  t h e  c o n s e n s u s ,  
it would be shown by a  s i m i l a r i t y  o f  impor tance  r a t i n g s  g i v e n  
by t h e  e x p e r t s  from t h e  same c o u n t r y  a n d / o r  by t h e  e x p e r t s  
who i d e n t i f i e d  t h e m s e l v e s  a s  i n t e r e s t e d  i n  t h e  same s c i e n t i f i c  
d i s c i p l i n e .  The p r o c e d u r e  f o r  g r o u p i n g  o p e r a t e s  s i m i l a r l y  t o  
t h e  a l g o r i t h m s  o f  c o u p l i n g  m a t r i x  d i a g o n a l i z a t i o n  p roposed  i n  
r e f e r e n c e  [ 3  I . 
The r e s u l t s  o f  t h e  g r o u p i n g  a r e  shown i n  T a b l e  3. The 
e x p e r t s  a r e  d i v i d e d  i n t o  15  g r o u p s ,  t h e  5  l a r g e s t  o f  which 
a r e  shown i n  t h e  t a b l e .  The remain ing  1 0  g roups  a r e  i n s i g n i f i -  
c a n t ,  f o r  t h e y  e a c h  c o n s i s t  o f  a  s i n g l e  e x p e r t .  I n  t h e s e  
g roups  t h e  e x p e r t s '  r a t i n g s  o f  t h e  30 s u b s e c t i o n s  a r e  shown a s  
3 0 - t u p l e  v e c t o r s .  
The o p i n i o n s  o f  t h e  r e s p o n d e n t s  w i t h i n  e a c h  g roup  d e f i n e d  
by t h i s  c l u s t e r i n g  p r o c e d u r e  a r e  c l o s e l y  r e l a t e d .  To make 
t h i s  even  c l e a r e r  and p o s s i b l y  t o  g i v e  some i n s i g h t  i n t o  t h e  
r e a s o n s  f o r  t h e  s i m i l a r i t i e s ,  c o n s i d e r  T a b l e  4 .  I n  t h i s  t a b l e  
t h e  numbers o f  e x p e r t s  who have a s s i g n e d  impor tance  r a t i n g s  t o  
t h e  30 t o p i c s  a r e  shown f o r  t h e  f i v e  n o n t r i v i a l  g r o u p s .  An 
i n s p e c t i o n  o f  T a b l e s  3  and 4 shows t h a t  
o Groups 1 and 2 c o n s i s t  o f  r e s p o n d e n t s  who s t r o n g l y  
s u p p o r t e d  t h e  p roposed  s t r u c t u r e  o f  p u b l i c a t i o n s ;  
o n l y  a  s m a l l  m i n o r i t y  i n  t h e s e  g roups  was a g a i n s t  
i n c l u d i n g  some t o p i c s ;  i n  f a c t ,  i n  Group 1 o v e r  
90 p e r c e n t  o f  t h e  r a t i n g s  were  1 ( v e r y  i m p o r t a n t )  
o r  2 ( m o d e r a t e l y  i m p o r t a n t )  and more t h a n  o n e - h a l f  
o f  t h e  67 d i d  n o t  e x c l u d e  a  s i n g l e  i t e m .  
o Group 3  d i d  n o t  a g r e e  w i t h  t h e  p roposed  s t r u c t u r e ;  
t h e  two r e s p o n d e n t s  i n  t h i s  g roup  e x p r e s s e d  s t r o n g  
and s i m i l a r  i n t e r e s t s  i n  t h e  a p p l i c a t i o n s  o f  sys tems  
a n a l y s i s  and i n  b i b l i o g r a p h i e s  b u t  would e x c l u d e  
a l m o s t  e v e r y t h i n g  e l s e .  I t  i s  i n t e r e s t i n g  t o  n o t e  
t h a t  t h e s e  two r e s p o n d e n t s  a r e  from d i f f e r e n t  c o u n t r i e s  
( t h e  USSR and t h e  F e d e r a l  R e p u b l i c  o f  Germany) and 
somewhat d i f f e r e n t  d i s c i p l i n e s  (b iomathemat ics  and 
i n f o r m a t i o n  p r o c e s s i n g )  . 
o Groups 1, 3 ,  and 4 c o n t a i n e d  r e s p o n d e n t s  from b o t h  
E a s t  and West;  Group 1 had e s s e n t i a l l y  t h e  same p r o -  
p o r t i o n s  a s  t h e  t o t a l  s e t  o f  r e s p o n d e n t s  from which it 
was s e l e c t e d .  
o Group 1 c o n t a i n e d  36 r e s p o n d e n t s  who would e x c l u d e  no 
i t e m s .  Of t h e  31 who would e x c l u d e  some, o n l y  one 
s u g g e s t e d  e x c l u d i n g  a s  many a s  f i v e  t o p i c s ;  f o r  t h e  
most p a r t ,  p r o p o s a l s  t o  e x c l u d e  were  concerned  w i t h  
r e l a t i v e l y  few i t ems- -Refe rence  M a t e r i a l s  and f o u r  
o t h e r  t o p i c s .  
Thus, geographic  o r i g i n  d i d  n o t  seem t o  be a  s i g n i f i c a n t  
f a c t o r ;  t h e r e  was c e r t a i n l y  no o v e r a l l  d i f f e r e n c e  o f  o p i n i o n  
a b o u t  t h e  c o n t e n t  o f  t h e  o u t l i n e  between E a s t  and West. There  
was a l s o  no e v i d e n c e  t h a t  d i f f e r e n t  f i e l d s  o f  s p e c i a l i z a t i o n  
a f f e c t e d  t h e  r e s u l t s  b u t  t h i s  was p r o b a b l y  t o  be e x p e c t e d  
b e c a u s e  s o  many r e s p o n d e n t s  had s i m i l a r  backgrounds;  o f  t h e  
2 0  r e s p o n d e n t s  from t h e  E a s t  i n  t h e  f i r s t  g roup ,  e l e v e n  were 
from t h e  same i n s t i t u t e .  

Table 3 (cont inued)  
Respon- Importance Rating8 for Outline Subsections (30 ~ o ~ i c s ) ~  
"C,,,. - 
Number 1  2  3  4  5 6  7  8  9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
GROW 1  (c~ntinued)~ 
2 3 2 1 3 2 2 1 2 1 2 1 1 3 1 1 1 1 1 1 1 1 1 1 2 1 1 2 1 1 2  
3 1 3 2 1 2 1 2 2 2 1 1 1 1 1 1 1 2 2 1 1 1 1 1 1 3 1 1 2 1 1 2  
4 5 2 2 1 3 2 3 3 1 1 3 1 1 1 1 1 1 1 1 1 1 4 3 1 2 1 1 1 1 1 3  
8 4 1 2 2 3 2 3 3 2 1 2 1 1 2 1 1 2 1 1 4 1 1 1 1 1 1 1 1 1 1 2  
2 9 1 2 2 3 1 2 2 2 1 3 1 1 1 1 1 1 1 1 1 1 1 1 2 1 2 2 3 1 1 1  
6 5 1 3 1 3 2 3 3 2 2 3 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 2  
2 4 2 2 1 1 1 3 2 1 1 3 2 2 1 1 1 1 1 3 3 1 1 1 1 1 2 1 3 1 1 1  
6 2 1 2 2 2 1 2 2 2 1 2 1 1 1 1 1 1 1 1 2 1 1 1 2 2 2 1 1 1 2 1  
5 3 2 1 2 2 1 1 1 1 1 1 1 1 2 1 2 1 1 1 1 1 2 2 1 3 2 2 1 1 1 1  
4 1 1 1 1 2 3 1 1 1 1 1 3 2 1 1 1 1 1 2 1 1 1 2 2 2 1 1 3 2 1 2  
8 1 1 1 4 1 3 3 3 3 3 1 1 1 1 1 1 1 3 1 1 1 1 1 1 2 1 3 2 2 2  
4 4 3 1 2 1 2 2 3 2 3 1 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1 1 2 2 3  
5 8 1 1 1 3 1 2 1 2 1 3 1 2 2 1 1 1 2 1 2 1 2 1 2 1 1 1 1 1 1 3  
6 4 3 3 1 1 1 2 3 2 1 1 1 2 1 1 2 2 3 2 2 1 1 1 1 1 1 1 1 1 1 1  
6 7 2 3 1 1 1 1 2 1 1 1 1 1 1 1 2 2 3 2 2 1 1 1 2 1 1 3 1 2 1 2  
7 3 1 4 1 3 1 3 1 1 1 2 1 1 2 1 1 1 2 2 1 1 2 1 1 2 1 2 2 1 1 2  
1 2 3 3 1 1 1 1 1 1 2 2 1 1 2 1 1 1 1 2 1 3 1 1 1 2 1 2 2 2 2 3  
8 7 3 1 1 3 2 1 1 1 1 1 1 1 1 1 1 3 2 1 2 2 2 1 1 2 1 1 1 4 3 3  
8 0 4 3 1 2 2 2 4 1 3 3 2 2 1 2 1 1 1 1 2 1 1 1 1 1 1 1 1 3 1 2  
6 9 1 2 1 3 2 2 3 2 1 2 1 1 1 1 1 1 2 1 1 2 2 1 2 3 1 1 2 2 1 2  
2 6 1 1 1 2 3 2 2 1 1 2 1 1 2 2 2 3 2 1 1 1 1 1 1 3 3 1 1 1 1 3  
2 5 4 3 2 1 1 4 2 3 3 1 1 2 3 1 2 3 1 1 1 1 1 1 1 2 1 1 1 3 1 1  
3 3 3 1 1 2 2 2 2 1 1 1 1 1 1 1 2 2 1 2 1 2 2 1 1 2 2 4 4 2 1 2  
4 4 3 2 1 1 2 1 1 3 1 3 1 1 2 1 2 2 1 1 1 1 1 1 1 2 2 3 4 4 4 4  
3 6 2 3 2 2 2 2 2 2 2 3 2 1 1 1 1 1 1 1 2 2 1 1 1 2 2 1 1 2 2 3  
2 2 4 3 2 2 1 3 2 1 1 3 1 1 1 1 1 1 1 1 1 1 1 2 3 2 3 3 3 4 4 4  
5 9 2 3 1 3 2 2 2 1 2 2 1 1 2 1 1 1 1 2 2 2 1 1 2 1 1 2 2 4 4 4  
5 2 2 1 1 4 1 3 2 3 3 1 1 2 1 1 1 1 1 2 1 1 2 2 2 2 1 2 2 2 2 2  
1 3 2 2 3 1 1 1 2 1 1 1 1 1 2 2 2 2 2 2 3 1 1 1 1 2 1 1 3 3 2 3  
4 7 1 2 1 1 1 2 2 1 1 2 2 1 2 1 2 2 1 2 3 1 2 1 1 2 1 2 2 3 4 3  
3 3 1 2 1 4 1 2 2 3 1 1 1 2 2 2 2 2 2 3 1 1 1 1 1 1 1 1 1 3 2  
3 9 3 3 2 3 3 3 2 2 3 2 1 1 2 1 2 2 1 1 3 1 2 1 1 2 1 1 2 2 1 2  
7 3 2 3 2 2 2 2 2 2 2 1 1 2 1 2 1 1 2 1 1 2 1 1 1 2 2 2 4 4 4  
3 4 2 2 2 2 3 1 1 2 1 1 2 2 1 1 1 2 2 2 2 1 1 2 2 1 2 1 2 1 1 1  
Table  3  ( c o n t i n u e d )  
Respon- I m p o r t a n c e  R a t i n g s  f o r  O u t l i n e  S u b s e c t i o n s  (30  
d e n t  
Number 1 2  3  4  5  6  7  8  9  1 0  11 12 1 3  14 15 1 6  17 1 8  1 9  20 21  22 2 3  24 25 26 27 28  29 30  
GROUP 2' 
GROUP 3  
GROUP 4  ' 
1 9 1 3 1 3 2 2 4 1 4 2 2 3 3 1 3 1 2 2 2 2 2 1 2 2 3 1 4 3 2 2  
3 7 1 1 1 2 2 2 2 2 3 3 2 2 1 1 1 2 1 2 2 2 2 2 2 2 1 1 2 2 2 2  
GROUP 5 
4 3 1 3 2 3 1 1 2 2 4 1 3 2 1 2 2 1 2 3 3 2 2 2 2 2 2 2 1 1 2 2  
4 8 2 1 1 3 1 2 1 1 4 4 3 3 3 2 3 3 3 3 3 3 2 2 2 2 2 1 3 1 2 2  
a ~ h e  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  i s  P = 0.100. 
b~ = v e r y  i m p o r t a n t ,  M = m o d e r a t e l y  i m p o r t a n t ,  P  = p o s s i b l y  i n c l u d e ,  4  = e x c l u d e .  
 he g r o u p s  a r e  d e f i n e d  a s  f o l l o w s .  Group 1. N1 = 67 r e s p o n d e n t s  (77 p e r c e n t ) :  USSR, 1 5  p e r s o n s ;  U n i t e d  Kingdom, 1 3 ;  
F e d e r a l  R e p u b l i c  o f  Germany and A u s t r i a ,  7  p e r s o n s  f rom e a c h  c o u n t r y ;  F r a n c e ,  6; Canada,  5; I t a l y ,  German D e m o c r a t i c  R e p u b l i c ,  
and J a p a n ,  4  p e r s o n s  f rom e a c h  c o u n t r y ;  B u l g a r i a  and t h e  U n i t e d  S t a t e s .  1 f rom e a c h  c o u n t r y .  Group 2 ,  N 2  = 4  r e s p o n d e n t s  
( 4 . 6  p e r c e n t ) :  Canada, 2  p e r s o n s ;  U n i t e d  Kingdom and A u s t r i a ,  1 p e r s o n  f rom e a c h  c o u n t r y .  Group 3,  N 3  = 2  r e s p o n d e n t s  
( 2 . 3  ~ e r c e n t ) :  F e d e r a l  R e p u b l i c  o f  Germany, 1 p e r s o n ;  USSR, 1. Group 4,  N  = 2  r e s p o n d e n t s  ( 2 . 3  p e r c e n t ) :  U n i t e d  Kingdom, 
1 p e r s o n ,  B u l g a r i a ,  1. Group 5 ,  N5 = 2  r e s p o n d e n t s  (2 .3  p e r c e n t ) :  ~ a n a d a , ' l  p e r s o n ,  F r a n c e ,  1. The r e m a i n i n g  g r o u p s  were 
s t a t i s t i c a l l y  i n s i g n i f i c a n t - - N 6  t h r o u g h  N15 = 10 r e s p o n d e n t s  (11 .5  p e r c e n t ) :  USSR. F r a n c e ,  and Uni ted  Kingdom, 2  p e r s o n s  
f rom e a c h  c o u n t r y ;  B u l g a r i a ,  F e d e r a l  R e p u b l i c  o f  Germany, German Democra t i c  R e p u b l i c ,  a n d  Japan .  1 p e r s o n  f rom e a c h  c o u n t r y .  
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CONCLUSIONS 
No un ique  s e t  o f  c o n c l u s i o n s  a b o u t  t h e  d e s i r e d  n a t u r e  o f  
t h e  p u b l i c a t i o n s  sponsored  by t h e  Survey P r o j e c t  can  be  d e r i v e d  
f rom t h e  a n a l y s i s  o f  comments t h a t  would be  c o m p l e t e l y  a c c e p t -  
a b l e  t o  a l l  r e s p o n d e n t s .  There  a r e  s e v e r a l  r e a s o n s  f o r  t h i s .  
F i r s t ,  t h e r e  were  many d i f f e r e n t  k i n d s  o f  views e x p r e s s e d .  
Second,  t h e  q u e s t i o n n a i r e  s o u g h t  a s s i s t a n c e  i n  d e f i n i n g  t h e  
c o n t e n t  o f  two t y p e s  o f  p u b l i c a t i o n s :  a  S e r i e s  o f  monographs 
and a  Handbook. Al though e a c h  i s  t o  s u r v e y  t h e  s t a t e - o f - t h e -  
a r t  o f  a p p l i e d  sys tems  a n a l y s i s ,  t h e y  have  d i f f e r e n t  p u r p o s e s  
and a r e  t o  b e  w r i t t e n  f o r  d i f f e r e n t  s e t s  o f  r e a d e r s ;  hence ,  t h e y  
may need t o  d i f f e r  c o n s i d e r a b l y  i n  n a t u r e .  I t  was n o t  a lways 
p o s s i b l e  t o  a s c e r t a i n  which o f  t h e  two t y p e s  o f  p u b l i c a t i o n s  a  
r e s p o n d e n t  had i n  mind when o b s e r v i n g  h i s  comment o r  check 
mark--unless t h e  r e s p o n d e n t  made t h e  d i s t i n c t i o n  a p p a r e n t .  
I t  i s  c l e a r  t h a t  t h e  changes  t o  b e  made i n  t h e  o u t l i n e  and 
i n  c r i t e r i a  and g u i d e l i n e s  f o r  t h e  S e r i e s  and Handbook c o u l d  n o t  
p o s s i b l y  be  i n  a c c o r d a n c e  w i t h  a l l  t h e  views e x p r e s s e d .  A c h o i c e  
based  on P r o j e c t  s t a f f  o p i n i o n  was n e c e s s a r y .  C e r t a i n l y ,  a s  
ment ioned e a r l i e r ,  t h e  t h i n k i n g  o f  t h e  P r o j e c t  members was 
g r e a t l y  s t i m u l a t e d  by t h e  c r i t i c i s m  and s u g g e s t i o n s ,  b u t  t h e  
c o n c l u s i o n s  drawn must u n a v o i d a b l y  r e f l e c t  t h e i r  s c i e n t i f i c  
background and m e t h o d o l o g i c a l  b i a s e s .  Thus,  a rguments  f o r  o r  
a g a i n s t  a  g i v e n  approach  c o u l d  n o t  c l a i m  o b j e c t i v e  v a l i d i t y  b u t  
were  judged i n  t e r m s  o f  r e l e v a n c e  and adequacy ,  which i n  t u r n  
depend on s p e c i f i c  P r o j e c t  o b j e c t i v e s .  Even where  o p i n i o n s  were  
s h a r e d  by a  l a r g e  number o f  r e s p o n d e n t s ,  t h e  s u b j e c t i v e  e lement  
s t i l l  e n t e r e d  i n  d e c i d i n g  how b e s t  t o  t a k e  t h o s e  o p i n i o n s  i n t o  
a c c o u n t .  
The s t a t i s t i c a l  a n a l y s i s  ( T a b l e s  1 and 2 )  i n d i c a t e d  t h a t  
t h r e e  o f  t h e  main s e c t i o n s - - F o u n d a t i o n s ,  t h e  A r t  o f  Systems 
A n a l y s i s ,  and R e f e r e n c e  Mate r ia l s - -were  c o n s i d e r e d  o f  l e s s e r  
impor tance  t h a n  t h e  remainder  o f  t h e  o u t l i n e .  Even i n  t h e s e  
c a s e s ,  however ,  more t h a n  85 p e r c e n t  o f  t h e  r e s p o n d e n t s  judged 
t h e  s e c t i o n  " v e r y  i m p o r t a n t "  o r  a t  l e a s t  " m o d e r a t e l y  i m p o r t a n t "  
t o  i n c l u d e ,  and l e s s  t h a n  5 p e r c e n t  t h o u g h t  t h a n  any s e c t i o n  
s h o u l d  b e  e x c l u d e d .  L a t e r ,  a s  t h e  S e r i e s  and Handbook a r e  
d e v e l o p e d ,  t h e s e  impor tance  r a t i n g s  w i l l  h e l p  t o  g u i d e  t h e  
Survey  P r o j e c t  e d i t o r s  i n  t h e i r  d e c i s i o n s  a b o u t  m a t e r i a l  t o  
e n c o u r a g e .  I n  f a c t ,  a l t h o u g h  t h e  r e s p o n d e n t s  were  a s k e d  t o  
e x p r e s s  a n  o p i n i o n  a s  t o  t h e  i n c l u s i o n  o r  d e l e t i o n  o f  a l l  
i t e m s  i n  T a b l e  1, i n  no c a s e  was t h e r e  a  m a j o r i t y  v o t e  f o r  
d e l e t i o n .  Hence, on t h e  b a s i s  o f  t h e  n u m e r i c a l  r e s u l t s  a l o n e ,  
a l l  i t e m s  would be  r e t a i n e d .  Taken i n  c o n j u n c t i o n  w i t h  t h e  
comments, however,  a  r e a s o n a b l e  i n t e r p r e t a t i o n  migh t  be t h a t  
t h o s e  i t e m s  w i t h  a  h i g h  n e g a t i v e  r a t i n g  b e l o n g  i n  t h e  domain 
o f  s y s t e m s  a n a l y s i s  and hence i n  t h e  o u t l i n e  b u t  c e r t a i n l y  
s h o u l d  n o t  be  t o p i c s  f o r  S e r i e s  monographs o r  Handbook a r t i c l e s .  
The g r o u p i n g  o r  c l u s t e r  a n a l y s i s  i n d i c a t e d  no major  d i f -  
f e r e n c e s  o f  o p i n i o n  among a  m a j o r i t y  o f  t h e  q u e s t i o n n a i r e  
r e s p o n d e n t s  (67 o u t  o f  87)  a b o u t  t h e  c o n t e n t  o f  a p p l i e d  s y s t e m s  
a n a l y s i s .  There  were  d i f f e r e n c e s ,  o f  c o u r s e ,  b u t  t h e y  i n v o l v e d  
r e l a t i v e l y  few p e o p l e  and seemed j u s t  a s  marked between,  s a y ,  
r e s p o n d e n t s  from v a r i o u s  Western c o u n t r i e s  a s  between t h o s e  
from t h e  E a s t  and t h e  West. An a t t e m p t  t o  f i n d  a  d i s c i p l i n a r y  
i n f l u e n c e  b r o u g h t  no s u c c e s s .  
Many s u g g e s t i o n s  i n c l u d e d  w i t h  t h e  q u e s t i o n n a i r e s  were  f o r  
t h e  a d d i t i o n  o f  i t e m s  t o  t h e  o u t l i n e .  These w e r e  f o l l o w e d ,  
e x c e p t  f o r  a  few c a s e s  i n  which it  was found t h a t  t h e  i t e m  was 
a l r e a d y  r e p r e s e n t e d  e l s e w h e r e  under  a  d i f f e r e n t  h e a d i n g .  The 
number o f  e n t r i e s  added i n  t h e  r e v i s e d  o u t l i n e  r e p r e s e n t s  an 
i n c r e a s e  o f  more t h a n  50 p e r c e n t  o v e r  t h e  number i n  t h e  o r i g i n a l  
o u t l i n e  s e n t  t o  t h e  r e s p o n d e n t s .  When t h e  impor tance  r a t i n g s  
and  v o t e s  t o  e x c l u d e  t o p i c s  were  c o n s i d e r e d  i n  c o n j u n c t i o n  
w i t h  t h e  w r i t t e n  comments ( d e s p i t e  t h e  s m a l l  number o f  v o t e s  
t o  e x c l u d e ) ,  some t o p i c s  were  d e l e t e d  o r  downgraded. For  
example ,  t h e  f i r s t  unnumbered i t e m  i n  Tab le  1, P r e c u r s o r s ,  
r e c e i v e d  a  r e l a t i v e l y  h i g h  v o t e  f o r  d e l e t i o n - - 3 6  p e r c e n t  t o  
d e l e t e  and o n l y  64 p e r c e n t  t o  r e t a i n .  S i n c e  t h e r e  were  sug-  
g e s t i o n s  t h a t  it would be  b e t t e r  t o  t r e a t  t h i s  i t e m  under  
H i s t o r y ,  P r e c u r s o r s  was downgraded i n  t h e  r e v i s e d  o u t l i n e  t o  
a  d e s c r i p t o r  o f  H i s t o r y .  To c i t e  o t h e r  m o d i f i c a t i o n s  o f  t h i s  
s o r t ,  t h e  i d e a  o f  c l a s s i f y i n g  t y p e s  o f  s y s t e m s  a n a l y s i s  i n  
t e r m s  o f  c o m p l e x i t y  was abandoned,  and t h e  p r e s e n t a t i o n  o f  
c o n c e p t s  and methods o f  d e c i s k n - m a k i n g  t h e o r y  w a s  d r a s t i c a l l y  
changed i n  t h e  new o u t l i n e .  
There  were  o p i n i o n s  s h a r e d  by many r e s p o n d e n t s  a b o u t  a r e a s  
o f  i n t e r e s t  f o r  t h e  S e r i e s  t h a t  c a n  be  t a k e n  i n t o  a c c o u n t  o n l y  
a s  t h e  S e r i e s  e v o l v e s ;  t h o s e  v iews  c a n n o t  be  r e f l e c t e d  v e r y  
e f f e c t i v e l y  by changes  i n  t h e  s t r u c t u r e  o f  t h e  o u t l i n e .  The 
t h r e e  a r e a s  t h a t  seemed t o  be  of  most  i n t e r e s t  were  t h e  f o l l o w -  
i n g  : 
o In -dep th  c a s e  s t u d i e s ,  p r e s e n t e d  i n  a  way t h a t  p ro -  
v i d e s  m e t h o d o l o g i c a l  i n s i g h t s ,  p a r t i c u l a r l y  new o n e s  
i n t o  t h e  p r o c e s s e s  o f  s y s t e m s  a n a l y s i s ,  b u t  w r i t t e n  i n  
more o r  l e s s  s t a n d a r d  f o r m a t .  
o P o l i c y  s t u d i e s  o f  a r e a s  o f  c u r r e n t  i n t e r n a t i o n a l  
i n t e r e s t ,  e . g . ,  i n  e n e r g y ,  h e a l t h  c a r e  s y s t e m s ,  o r  
urban development ,  t o  b r i n g  i n t o  f o c u s  complex p rob-  
lem s i t u a t i o n s ,  r e v e a l  c o n s t r a i n t s ,  s u g g e s t  p o s s i b l e  
l i n e s  o f  a t t a c k ,  and p r o v i d e  e s s e n t i a l  d a t a  and i n f o r -  
mat ion .  
o The a n a l y s i s  of a n a l y s i s ,  i . e . ,  e p i s t e m o l o g i c a l  and 
s o c i o l o g i c a l  s t u d i e s  o f  a n a l y t i c a l  a c t i v i t y ,  t e c h n i q u e s  
o f  a r g u m e n t a t i o n ,  c o n t r o l  o f  t h e  q u a l i t y  o f  a n a l y t i c a l  
r e s u l t s ,  and i n s t i t u t i o n a l  f a c t o r s  t h a t  h i n d e r  o r  
f a c i l i t a t e  t h e  u s e  o f  a n a l y s i s .  
There  were a l s o  two s t r o n g l y  e x p r e s s e d  c o n c e r n s  a b o u t  t h e  
n a t u r e  o f  t h e  S e r i e s .  The f i r s t  was t h e  p o s s i b i l i t y  t h a t  t h e  
s o c i a l ,  p o l i t i c a l ,  and i n s t i t u t i o n a l  a s p e c t s  o f  s y s t e m s  a n a l y s i s  
might  b e  n e g l e c t e d .  A s u r v e y  o f  s y s t e m s  a n a l y s i s  t h a t  does  
n o t  i n c l u d e  t h e  most r e c e n t  c o n t r i b u t i o n s  o f  s y s t e m s  t h i n k i n g  
t o  t h e  e l a b o r a t i o n  o f  s o c i a l  p o l i c i e s  would be  i n c o m p l e t e  and 
o u t  o f  d a t e .  C r i t i c a l  d i s c u s s i o n s  o f  t h e s e  t o p i c s ,  however ,  
r e q u i r e  h a n d l i n g  o r g a n i z a t i o n a l ,  p o l i t i c a l ,  and i n s t i t u t i o n a l  
problems o f  a l l  s o r t s .  The c h a r a c t e r  o f  IIASA may make t h i s  
d i f f i c u l t ;  a  d e f i n i t i v e  e f f o r t  i s  n e c e s s a r y  t o  e n s u r e  t h a t  
t h e s e  " s o c i a l "  f a c t o r s  a r e  t r e a t e d  i n  t h e  S e r i e s .  The a l t e r -  
n a t i v e  i s  a  " r e t r e a t  t o  t e c h n o l o g y , "  which would d e p r i v e  t h e  
S e r i e s  o f  much o f  i t s  i n t e r e s t .  
The second  c o n c e r n  e x p r e s s e d  was a  c o r o l l a r y  o f  t h e  f i r s t :  
a  warn ing  t h a t  t h e  S e r i e s  might  e x h i b i t  an e x c e s s i v e  emphas i s  
on t e c h n o l o g y .  Appl ied  sys tems  a n a l y s i s  w i t h  an emphas i s  on 
d e c i s i o n  problems does  n o t  imply t h a t  d e c i s i o n  t h e o r y  p r o v i d e s  
t h e  o n l y  s u i t a b l e  c o n c e p t u a l  framework. On t h e  c o n t r a r y ,  i t  
i s  much t o o  r e s t r i c t e d  i n  s c o p e .  Good s y s t e m s  a n a l y s i s  s h o u l d  
c o n c e n t r a t e  on t h e  o b j e c t i v e  a s p e c t s  o f  p o l i c y  p rob lems  a n d ,  
i n  p a r t i c u l a r ,  on t h e  c o n s t r a i n t s  f a c i n g  t h e  p o l i c y  maker;  it 
s h o u l d  s t r i v e  t o  be  " r o b u s t "  i n  t h e  s e n s e  t h a t  r e s u l t s  can  b e  
u t i l i z e d  by d e c i s i o n  makers i n  d i f f e r e n t  c o n t e x t s  u s i n g  a  
v a r i e t y  o f  u t i l i t y  f u n c t i o n s  and approaches  t o  p r o b a b i l i t y  
a s s e s s m e n t .  
Al though  t h e  comments and s u g g e s t i o n s  r e c e i v e d  were  
e x t r e m e l y  h e l p f u l ,  many problems remain t o  b e  s o l v e d  i f  t h e  
IIASA S e r i e s  and Handbook a r e  t o  a c h i e v e  t h e  e x p e c t a t i o n s  o f  
t h o s e  who c o n c e i v e d  them. From t h e  r e s p o n s e s  r e c e i v e d ,  it 
seems f a i r  t o  i n f e r  t h a t  p a r t  o f  t h e  a n a l y t i c  community s e e s  
no c o m p e l l i n g  r e a s o n  f o r  IIASA t o  engage i n  i t s  proposed  pub- 
l i c a t i o n  program. Some b e l i e v e  t h a t  t h e  m a n i f e s t  g o a l s  a r e  
a l r e a d y  b e i n g  p u r s u e d ,  o r  can  b e  p u r s u e d  by o t h e r  c h a n n e l s ;  
o t h e r s  t h i n k  t h a t  t h e  i n t e r n a t i o n a l  c h a r a c t e r  o f  IIASA can  
j u s t i f y  o n l y  a  s m a l l  number o f  S e r i e s  monographs o f  a  com- 
p a r a t i v e  n a t u r e .  
I t  w i l l  n o t  be  a n  e a s y  m a t t e r  t o  g u i d e  t h e  S e r i e s  i n  t h e  
d i r e c t i o n s  i n d i c a t e d  by o u r  i n t e r p r e t a t i o n  o f  t h e  r e s p o n d e n t s '  
w i s h e s  o r  by t h e  o b j e c t i v e s  o f  IIASA i t s e l f .  One i n d i c a t i o n  
o f  t h e  d i f f i c u l t y  i s  t h a t  t o  d a t e  a l m o s t  a l l  p r o p o s a l s  f o r  
volumes t o  b e  i n c l u d e d  i n  t h e  S e r i e s  a r e  h i g h l y  t e c h n i c a l  i n  
n a t u r e  and  t e n d  t o  f a v o r  a  t h e o r e t i c a l  r a t h e r  t h a n  an a p p l i e d  
t r e a t m e n t  o f  t h e i r  s u b j e c t  m a t t e r .  
The few r e s p o n d e n t s  ( p r i m a r i l y  from t h e  West) who s p e c i f i -  
c a l l y  commented on t h e  p roposed  Handbook s t a t e d  t h a t  it would 
b e  a  s e r i o u s  m i s t a k e  f o r  t h e  S u r v e y  P r o j e c t  t o  expend  e f f o r t  o n  
a  c o n v e n t i o n a l  Handbook d e s i g n e d  a s  a  " r e a d y  g u i d e  t o  s m a l l  
p r o b l e m s . "  As a  c o n s e q u e n c e  o f  s u c h  v i e w s ,  t h e  Handbook a s  
now e n v i s i o n e d  w i l l  b e  i n t e r n a t i o n a l  and  " n o n t r a d i t i o n a l " ;  i t  
w i l l  a t t e m p t  t o  embrace  p r o b l e m s  r a n g i n g  f rom t h e  p u r e l y  t e c h -  
n i c a l  t o  t h o s e  t h a t  i n c l u d e  s o c i a l ,  economic ,  a n d  human a s p e c t s  
a n d  t o  answer  a t  l e a s t  p a r t i a l l y  why s y s t e m s  a n a l y s i s - - w h i c h  
seems t o  some s u c h  an e s s e n t i a l  a p p r o a c h - - h a s  s o  o f t e n  f a i l e d  
t o  h e l p .  The p r e p a r a t i o n  o f  a  s a t i s f a c t o r y  Handbook o f  t h e  
a b o v e  t y p e  p r e s e n t s  a  c h a l l e n g i n g  t a s k ,  wh ich  t h e  P r o j e c t  
a c c e p t s  i n  f u l l  r e c o g n i t i o n  o f  t h e  d i f f i c u l t i e s .  
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